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(57) Abstract: The present invention is directed to imidazolyl deriva- 
tives of formula (I) where the substituents are defined in the speci- 
fication, which are useful as agonists or antagonists of somatostatin 
receptors. 
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IMIDAZOLYL DEftlVATTVEy 
5 Background of the ipvgnjggn. 

The present invention is directed to compounds and compositions containing 
said compounds which bind selectively to somatostatin receptor subtypes and the use 
of said compounds for treating medical disorders which are mediated by somatostatin 
receptor subtypes. Somatostatin (somatotropin release inhibiting factor. SRIF). a 

10 tetradecapepbde hormone, originally isolated from bovine hypothalami (Brazeau, P. et 
al.. Science 179, 77-79, 1973) has been shown to have a wide range of regulatory 
effects on the release of a variety of hormones such as growth hormone, prolactin, 
glucagon, insulin, gastrin (Bloom, S.R. and Poidack, J.M.. Brit Med. J. 295. 288-289. 
1967). In addition, antiproliferative properties (Reichtin. S.. N. Engl. J . Med. 309, 1495- 

15 1501, 1983) have been obtained -with somatostatin analogs in metastatic prostatic 
cancer (Parmar, H. et al. Clin. Exp. Metastasis. 10, 3-11. 1992) and in several other 
neuroendocrine neopiasms in man (Anthony, L et al. Acta Oncol.. 32. 217-223. 1993). 
Metabolism of somatostatin by aminopeptidases and carboxypeptidases leads to a 
short duration of action. 

20 The actions of somatostatin are mediated via membrane bound receptors. The 

heterogeneity of its biological functions has led to studies to identify structure-activity 
relationships of peptides analogs at the somatostatin receptors which resulted in the 
discovery of five receptor subtypes ( Yamada. et at. Proc . Natl. Acad. Sd. U.SA 89. 
251-255, 1992 ; Raynor. K. et al. Mol. Pharmacol., 44, 385-392, 1993). The functional 

25 roles of these receptors are under extensive investigation. Binding to the dHferent types 
of somatostatin subtypes have been associated with the treatment of the following 
conditions and/or diseases. Activation of types 2 and 5 have been associated with 
growth hormone suppression and more particularly GH secreting adenomas 
(Acromegaly) and TSH secreting adenomas. Activation of type 2 but not type 5 has 

30 been associated with treating prolactin secreting adenomas. Other indications 
associated with activation of the somatostatin subtypes are restenosis, inhibition of 
insulin and/or glucagon and more particuteriy diabetes meHitus, hyperfpidemia. insulin 
insensitivity, Syndrome X. angiopathy, proliferative retinopathy, dawn phenomenon and 
Nephropathy; inhibition of gastric acid secretion and more particularty peptic ulcere, 

35 enterocutaneous and parKreaticocutaneous fistula, irritable bowel syndrome. Dumping 
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syndrome, watery diarrhea syndrome, AIDS related diarrhea, chemotherapy-induced 
diarrhea, acute or chronic pancreatitis and gastrointestinal hormone secreting tumors; 
treatment of cancer such as hepatoma; inhibition of angiogenests, treatment of 
inflammatory disorders such as arthritis; chronic aDograft rejection; angioplasty; 
preventing graft vessel and gastrointestinal bleeding. Somatostatin agonists can atec be 
used for decreasing body weight in a patient 

In drug research, it is a key issue to minimize side effects by developing higWy 
potent and selective drug molecules. Recent work on the development of nonpeptide 
structures (Hirschmann, R. et al, JAm.Chem.Soc. 115. 12550-12568. 1993; 
Papageorgiou, C. and Borer, X, Bioorg. Med.Chem.Lett 6, 267-272, 1996) have 
described compounds with low somatostatin receptor affinity. 

The present invention is directed to a family of nonpeptide compounds, which 
are selective and potent somatostatin receptor ligands. 

Summary of the Invention 

In one aspect the present invention is directed to 

a compound of the formula (I), 




25 



(I) 

the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(1). the pharmaceuticaUy-acceptable salts and prodrugs thereof or a pharmaceutical^ 
acceptable salt thereof, 
ftherein 

represents an optional bond; 

R' is H, -{OW.^OHCH^-r. -(CH^-r. ^CH^-O-r or -(Co^aBcyi-C^O-NH- 
(CH^-Z*; 
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r is an optionally substituted moiety selected from the group consisting of (C,- 
C^alkyt. benzofbjtwophene. phenyl, naphthyl. benzo{bJfuranyl, thiophene. 





isoxazolyl, indolyi. 
R* is H or (Ci-Ca}allcyl; 

or R' and R a are taken together with the nitrogen atoms to which they are attached to 
form a compound of formula (la), (lb) or (Ic). 



R s 




R s 




R'is^CH^-eKCH^-Z*; 

E is O. S.-C(OK -C(0>-0-, -NH-C(0)-0- or a bond; 
Z 2 is H, (Ct-C^alkyl, amino, (C^-C^alkylamino, N.r^dHC^C^alkylamino, (C,- 
C^alkylguanidino, or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyi, imidazor/l. thiophene. benzothiophene. pyridinyl and 
naphthyl; 
15 R* is H or -{CH^-A 1 ; 

A 1 is -C(=Y>-N(X , X 2 ), -C(=Y>X 2 , -Cf^NH^orX*; 
YisOorS; 

X' is H. (C-C^alkyl, KCH^-NH-^-CJalkyi, -(CH 2 ) m .N^KC 1 -C ft )alkyl or - 
(CH^-aryl; 

20 X 2 is -(CH^-V-X 5 or optionally substituted (C^-C^alkyt; 

Y 1 is O. S. NH. C=0, (CrC^alkenyt having one or more double bonds. 

-NH-CO-, -CO-NH-. -NH-CO-CXCHJ.-, -C*>. SO, or a bond; 

X 3 is H. an optionally substituted moiety selected from the group consisting of 

(C-C^aBcyt, (C-Ocydoalkyl. (C-CJaJkoxy, aryloxy, (C^Jalkylamino. 
25 N.hMKC,^ ia )ancylamino, -CH-dHC-C^oxy. pyrroficfinyl, pyridinyl 

thiophene, imidazotyl, piperidinyt, piperazinyl, benzothiazoryi, furanyl. indolyi. 
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morphofino, benzofbjfuranyl, quinolinyl, isoquinolinyl, •{CH 2 ) m -phenyl. naphthyi, 
fluorenyl, phthalamidyl, pyrimidinyl. 




or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazoiyl 



— N 







and 
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Y* i$ CH-X 4 . N-X\ -C(X 4 X 4 ). O or S; 
X 4 for each occurrence b independently -<CH 2 ) BI -Y i -X*; 
Y* is -C(0)-. -C(0)0- or a bond; 

X s is hydroxy, (C,-C 12 )alkyl, amino. (C-C ia )alkylamino. N.N-dKC,- 
5 C 12 )alkyiamino. or an optionally substituted moiety selected from the 

group consisting of aryl, ary1(C,-C 4 )alkyt. furanyt, pyridinyl. indolyl, - 
CH(phenyl)„ 

R 5 is (C-Cjalkyl, (Co-CeJalkyl-CfOH^Z 5 . (Ce-Cejaikyl^tO-NHKOy^Z 3 or optionaUy 

10 substituted aryi; 

Z 3 for each occurrence is independently amino, (^-C^alkylamino. N.N-dMC- 
C n2 )aIky!amino, -NH^COKKCH^^henyl -NH^O^CI^^-CJalkyl or an 
optionally substituted moiety selected from the group consisting of imidazotyi, 
pyridinyl, morpholino, piperidinyl, piperazinyl, pyrazolkliny!, furanyf and thiophene; 

15 R* is H or (C.-C $ )alky1; 

R 7 is (C-C 12 )akyl or -{CH^-Z*; 

2* is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyt, indolyl, thiophene. benzo[b]furan, benzo[b]thiophene. isoxazoiyf, 

20 Z* is H. (C-Cuialkyl, (CH^-aryl: 

wherein an optionally substituted moiety is optionally substituted by one or more 
substituents, each independently selected from the group consisting of CI, F, Br. I. CF,. 
CN, N„ NO* OH. SO,NH 2 , -OOF* (C-CJalkoxy, -{CHj) m >phenyHX\. -S-phertyHX 4 ^ 
-S-(C,-C«)akyl. -0-(CH 2 ) m -phenyHXX ^CH^ m -C(0)-O-<C 1 -C t >alkyl, KCHjk-CCOMC,- 

25 C«)alkyi. 

-OKCH J ).-NH I . -0-{CH J ) m -NH-(C 1 -C < )alkyl. O^CH^-N-dH(C,-CJa*yO and 
-(C,-C u )aftyKX^ 
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X* for each occurrence is independently selected from the group consisting of 
hydrogan. a. F. Br. I, NO* N 3 , CN. OH. -CF„ -OCF,. (C-CJafcyl. (C.-C^alkoxy. 
-<CHj).-NH 2 , -{CHj.^mC.-Oallcyt. -(CH^^K(C,-CJaJky1) and -{CH^-pnenyl; 

m for each occurrence is independently 0 or an integer from 1 to 6; and 
5 n for each occurrence is independently an integer from 1 to 5: 

provided that 

(a) when R 4 is (C-CJalkyl. or -CiOyOT? and 7? is (C,-C„)afcyl or optionally 
substituted aryl; R* is H or (C-C,)alkyl; R 7 is (C,-C 12 )alkyl or 2* and 2* is thiophene or 
optionally substituted phenyl, then R» is not -C(0)-0-<CHj) m -Z where m is 0 and 2 is H 

1 0 or (C-C^alkyl or where m is 1 to 6 and 2 is H; 

(b) when R* is (C,-C 12 )alkyl or optionally subsituted phenyl; R* is H or (C.-Ce)alkyl; R T is 
(C-CaJalkyl and R s is -0-<CHi)-2*. then 2* is not an optionally substituted moiety 
selected from the group consisting of phenyl, indolyl. imidazolyl. thiophene, 
benzothiophene, pyridinyl. and naphthyl; and 

15 (c) when R* is H or (C-CJakyt; R» is (C,-C)alkyt; R r is <C-C«)alkyl: and R 3 is -0-2? or 
-S-2*. then 2* is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl. thiophene, benzothfenyl and indoJvl. 

A preferred compound of formula I is where R 1 is H; R* is H; R 5 is -CHj-pfienyl; 
R* is ^CHj^-A 1 where m in the definition of R* is 0; R* is phenyl; R* is H; 
2C where A 1 is -C(=Y>N(X'X*); 

Y is O; X 1 is H or methyl; 
X 2 is -{CHjL-Y'-X 3 ; 

m in the definition of X* is 0. 1, 2 or 3; Y 1 is a bond or O; and X s is N- 
memytpym>0d'in-2-yl, diethytamino, pyridinyl. thiophene. imidazolyl. 
25 diethoxymethyl. 1-benzyl-pxperklirv-4-yl, optionally substituted phenyl or 




OH 



Another preferred compound of formula (I) « where R 1 is H; R 2 is H; R 3 is -CH*- 
phenyl; R* is ■KCH 2 X B "A 1 where m in the definition of R* is 0; R* is phenyl; R* is H; 
whensA' ta -C^YH^pOX 2 ); 
30 YisO: 
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X 1 is benzyl and X 2 is 2-hydroxyelhyt; 

or X 1 and X* are taken together with the nitrogen atom to which they are 
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attached to form 

where Y 2 is C-X 4 or N-X 4 ; 

X 4 is -{CHj^-Y^-X 3 where m in the definition of X 4 is 0 or 1; and 

X s is selected from the group consisting of furanyt. benzyl, phenyl, 
amino. 



and 



Another preferred compound of formula (I) is wnere R 1 is H; R 2 is H; R 3 is -ChU 
phenyl; R 4 is rCCHj^A 1 where m in the definition of R 4 is 0: R 5 is phenyl; R* is H; 
where A 1 is -C^Y^X 2 ; 
Y is O; X* is -{CH^-Y'-X 3 ; 

where m in the definition of X 2 is 0, 1 or 2: 

Y 1 is O, -NH-CO-, -CONH-, -NB-CO-0-CH 2 -, S0 2 or a bond; and 

X 3 is methyl, furanyl, pentyf, phenyl, indolyi, p-N0 2 -phenyl, naphthyl, fluorenyl, 

-CH(phenyl>2 t ben2othiazofyl, phthaiamidyl, N,NWimethytamtno, 




20 



25 



Another preferred compound of formula (I) is where R 1 is H; R* is H; R 3 is -CH r 
indoKJ-yt; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R 5 is phenyl or t-Bu; R § is 
H; 

A 1 is -C(=Y>N(X 1 X 2 ); 

Y is O or S; X 1 is H; X 2 is -<CH 2 ) W -Y , -X 3 ; 
m in the definition of X 2 is 0, 1 or 2; 

Y 1 is a bond; and X 3 is phenyl, o-CI-phenyl, ro-CI-phenyl, p-phenytoxy-phenyl, 
2,6-tfHsopropylphenyl, m-CFj-phenyl, p^thoxycart»nyH>henyt t 2,4- 
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difluorophenyt, m-N0 2 -phenyl, p-benzyk>xyphenyl, o-isoprqpylphenyl, n-hexyl. 



10 



o 




i :i > 

morphoGno, naphthyl or 
Another compound of formula (I) is where R 1 is H; R 2 is H; R 3 is -CH^Hndol-3-yl.; 
R 4 is -(CHJ.-A 1 where m in the definition of R 4 is 0; R* is phenyl or t-Bu; R* is H; 
where A 1 is -C^YJ-X 2 ; 
Y is O; X 2 is •<CH a ) BI -Y 1 -X 3 : 
where m in the definition of X 2 is 0, 1 or 2; 

Y* is O. -CO-NH-, -NH-COO-CH 2 -or a bond: and X 3 is methyl. 3-pentyl phenyl, 
p-NO r phenyl. phthalamidyl, N.N-dimethyiamino. p-aminophenyl, flucrenyl or 




Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is -CH 2 - 
indol-3-yi; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R 4 is phenyl or t-Bu; R s is 
H; 

where A 1 is -C^YVNPOX 2 ); 

Y is O; X 1 is hydrogen; X 2 is -{CH^-Y^X 3 : 
where m in the definition of X 2 is 0, 1 , 2 or 3: 

Y 1 is O, or a bond; and X 3 is cyctopentyt. 4-OH-butyl. N.N-diethylamino. N- 
methyt-pyrroticfiv3-yi. -CH(ethoxy)* phenyl, p~S0 2 NH 2 -pbeny1 p-OH-phenyl, o- 
CFs-phenyl, p-CI-phenyl, -CH(phenyi)* 
CKOH 





20 

Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 ts -Ofe- 
indoW-yl; R* is -(CH^-A 1 where m in the definition of R 4 is 0; R* is phenyl or t-Bu; R 6 is 
H- 

where A 1 is -C^YVX 2 ; 
25 Y is O; X 2 is -(CH^-r-X 3 ; 

where mh the definition of X 2 is 0, 1. 2 or 3; 
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Y 1 is -NH-CO, -OC-. -C-C- or a bond; and X' is t-butyl. 1-methylcarbonyl- 

piperidin-4-yt, phenyl. p-CJ-phenyi, m-CFj-pbenyl. 4-nrtro-naphthyt, p-methoxy- 

phenyl. m-(phectylethyf}-phenyt, indot-3-yi or p-aminophenyl. 

Another preferred compound of formula (I) is where R 1 is H: R 2 is H; R» is 
-CH,-indol-3-yl. -(CH,) 4 -NH-CO-<W-8u or -(CH^-NH,; R* is -{CH^-A' where m in the 
definition of R 4 is 0; R* is phenyl, o-methoxyphenyi. p-Br-phenyl, p-nitro-phenyl or p- 
N.N-diethylamino-phenyl; R* is H; 
where A 1 is -C(=Y)-N(X'X*); 

Y is a X 1 is H: X 2 is -{CH^-r-X 9 ; 
where m in the definition of X 2 is 0; 

Y 1 is a bond; and X 3 is o-Br-phenyl, m-Br-pbenyl, p-Br-phenyi, o-Cl-phenyl, m- 
Cf-phenyi, p-CI-phenyl, o-nrtro-phenyl, m-nitro-phenyl. p-nttro-phenyi, o-CF,- 
phenyl. m-CF 3 -phenyl. p-CF,-phenyl, p-F-phenyl. 2.4-di-F-phenyl. 2.5-di-F- 
phenyl. 2,5-dwnethoxy-pnetiyl, m-OMe-phenyl, p-OMe-phenyi, 2-CF 3 -«-CI- 
phenyl or 3-nitro-4-F-phenyl. 

Of the immediately above compounds it is preferred that when R s is phenyl and 
R 3 is -<CHa)-indo»-3-yl that the stereochemistry at the carbon to which R 3 is attached is 
in the Reconfiguration. 

Another preferred compound of formula (1) is where R 1 is H; R 2 is H; R 3 is -CH 2 - 
indol-3-yl. -{CHj) 4 -NH-CO-CM-Bu or -iCH^-NH,. R* is -(CH^-A 1 where m in the 
definition of R* is 0; R* is phenyl, o-methoxyphenyl, p-methoxyphenyl, p-Br-phenyl. p- 
n'rtro-pbenyi or p-N,N-diethytamino-phenyl; R* is H; 
where A 1 is -C(=Y)-X Z ; 

Y is O: X 2 is -{CHaL-Y'-X 3 ; 

where m in the definition of X 2 is 1; 

Y 1 is a bond; and X* is phenyl, o-Br-phenyl, m-Br-phenyl, p-Br-phenyl, o-CJ- 
phenyt, m-CI-phenyi, p-O-phenyi, o-n«n>phenyl. n>HTitro-phenyl t p-nitro-phenyl. 
o-CFj-phenyl. m-CFj-phenvt. p-CFj-phenyt, o-F-phenyt, m-F-phenyi, p-F-phenyl, 
N,N-dj-methyiamir>o-phenyi, o-OMe-phenyl. m-OMe-phenyl. p-OMe-phenyl. 3.4- 
df-CJ-phenyl, 3.4,5-tn-OMe-phenyi, p-Me-phenyl. p-OH-phenyi or 2,4-di-F- 
phenyl. 

Of the immediately foregoing compounds when R* is phenyl or o-OMe-phenyl 
and R 3 is -{Chy-indol-S-yl; it is preferred that the compounds are the separated 
enantiomers (R or S configuration) according to the carbon to which R 3 is attached. 
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Another preferred compound of formula (1) is where R 1 is H ; R 2 is H; R 3 is - 
<CHj) 4 -NH-COO-t-Bu or -{CH^-NHj; R 4 is -{CH^-A 1 where m in the definition of R 4 is 
0: R 5 is phenyl; R* is H;' 
where A 1 is -C(=>>X 2 : 
YisO;X 2 is-(CH a ) l ..Y , -X*: 
where m in the definition of X 2 is 0, 1 or 2: 

Y 1 is S, S0 2 or a bond; and X 3 is phenyl, 3,4-di-Cl-phenyl, 3.4.5-tri-OMe-phenyi. 
p-Me-phenyl. p-OH-phenyl, 2,4-di-F-phenyl. 2-furanyl, 2-pyndinyt. 3-pyridinyl. 
naphthyl. 2-quinofoiyl, 3-quinolinyl, 4-quinolinyl, 8-quinolinyt, msoquinolinyl. 2- 
thiophene or 2-pyrimidinyl. 

Another preferred compound of formula (I) is where R' is H: R 2 is H; R 3 is - 
(CH 2 ) 4 -NH-CO-0-t-Bu or -{CH^-NH* R 4 is -(CHj^-A 1 where m in the definition of R 4 is 
0; R 5 is phenyl; R* is H; 
where A 1 is -C(=Y>X 2 ; 

YisO-.X^is^CH^-r-X 3 : . 
where m in the definition of X 2 is 0, 1. 2 or 3; 

Y 1 is a bond; and X 3 is 5-indofyl, 3-indofyf, 4-indolyf, 2Hndotyf, 5-OMe-indo*-3-yl, 
5-OMe-indol-2-y1. 5-OH-indol-2-yt. 5-OH-indol-3-yl, 5-Br-indol-3-yi, 2-Me-indoU3- 
yi, 2-benzothiophene, 3-benzothiophene or 2-benzofuran. 
Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is - 
(CH^-irKtol-3-yl, -(CH^^NH-CO-O-t-Bu or -<CHj) 4 -NH 2 ; R* is -{CH^-A 1 where m in the 
definition of R 4 is 0; R 5 is phenyl. o-OMe-phenyl or p-OMe-phenyt: R* is H; 
where A 1 is X 2 ; 

X 2 is ^CHaL-Y 1 -^ 
where m in the definition of X 2 is 1,2 or 3; 

Y 1 is S, O or a bond; and X 3 is phenyl, o-OH-phenyt. p-OH-phenyl, o-F-phenyi, 
m-F-phenyl t p-F-phenyi, o-CFj-phenyi, o-OMe-phenyl t ro-OMe-phenyl, o-nitro- 
phenyl, p-nftro-phenyl, 3,4-cS-Ct-phenyl, 2-nitro-3-OMe-phenyl t o-Br-phenyl, rn- 
Br-phenyi, p-Br-phenyi. 2-thiophene. 3.4.5-th-OMe-phenyl, p-N,N- 
dimethylamino-phenyi, p-OCF 3 -phenyi. p^3-(N t N- 

cfimethytamino)propoxy)phenyt 1 3-F-4-OMe-phenyt, 2-pyrkfinyt, 3-pyridinyi, 4- 
pyridmyt, 2-Cl-qiinolwv3-yl, 2-qiinotinty, methyl, n-butyt, n-pentyt, n-hexyl, 3.3- 
dimethyt-butyt, benzyl, cydohexyf or p-t-Bu-phenyt. 
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Another preferred compound of formula (!) is where R 1 is H; R 2 is H; R 2 is - 
(CHJ^H-CO-CH-Bu or -(CH^-NH* R 4 is KCH^-A' where m in the definition of R 4 is 
0; R* is phenyl; R* is H; 
where A 1 is X 2 ; 
5 X 2 is KCH^-r-X*; 

where m in the definition of X 2 is 1 , 2 or 3; 

is O or a bond; and X' is phenyl, o-OH-phenyl, p-OH-phenyl. o-F-phenyl t rn- 
F -phenyl, p-F-phenyt, o-CF 3 -pheny1 t o-OMe-phenyl, m-OMe-phenyi t p-OMe- 
phenyi, o-nitro-phenyl, p-nitro-phenyi, 3.4-di-CJ-phenyt, 2-nitro-3-OMe-phenyl. o- 
10 Br-phenyl. m-Br-phenyi, p-Br-phenyl. p-phenyl-phenyl, 2-thk>phene, 3,4,5-tri- 

OMe-phenyl, p-N t N-dimethytamino-pherry1 % p-benzytoxy-phenyl, p-OCF 3 -phenyl, 
p-(3-{N,N-dimethylamino)propoxy)phenyt 3^F-4-OMe-phenyf. 2-pyhdinyl, 3- 
pyridinyl, 4-pyridinyl. 2-CI-quinoftrv3-yl, 2-quinolinly, 3nndo»yl t 6- 
methoxycarbohyWndol-3-yI, 1-methyNndo^3-yi. 2-tnethyMndol~3-yi. methyl, rv 
15 butyl, n-pentyl. n-hexyl, 3,3HdimethyWxjty1. benzyl, cyciohexyl or p-t-Bu-phenyl. 

Another preferred compound of formula (1) is wnere R' is ACHJ-CO-Z; R 2 is H; 
R 3 is ^CH^-NH-CO-O-t-Bu, -(CH^^NH-COO-benzyl. -{CH^phenyi or -{Chynndol-3- 
yl; R 4 is -(CH^-A 1 where m in the definition of R 4 is 0; R 5 is phenyl; R 6 is H; 

where T is ethyl, phenyl. p-OMe-phenyl, p-pheny*-phenyi, p-Ophenyl. p-Br-phenyl, 
20 p-N 3 -phenyl, p-F-phenyl t m-nrtro-phenyl, p-nitro-phenyl. p-CN-pnenyl. 2,5-di-OMe- 
phenyl. 3.4-di-Cl-phenyl, N.N-dimethylamino-phenyl f 3-methyl-4-C{-phenyl or 
naphthyt 
A' is -C(=Y)-X 2 ; 

YisO^is^CHJ^r-X 3 ; 
25 where m in the definition of X 2 is 6; 

Y 1 isO;andX 3 ist-Bu. 

Another preferred compound of formula 0) is where R 1 is -(CH 2 }-CCHCH a ) in -Z 1 
where m in the definition of R 1 is 0, 1 or 2; R 2 is H; R* is KCHzHndo^yl or -(CHJ^-NH- 
CO-O-t-Bu; R 4 is H or -(CH^-A 1 where m In the definition of R 4 is 0; R* is phenyl, o- 
30 OMe-phenyi, p-nitro-phenyi, p-Br-phenyl. t-Bu. ^>KCHj)^O4JH^CH^^(>0-t-Bu, 
^H(CH 3 ) 2 -CO^KCH 2 ) r 4mkJazo»-1.yl, ^(CH 3 ) r CO-NH-(CH 2 ) 2 -^^ 
CH(CH 3 ) r CO-NH-{CH^^ ^(CHJrCO^H^CH^^rkJin-^ or - 

CH(CH3)2-CO^H^CH^ t f^cfiethylamino; R* is H; 
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where V is ethyl, propyl, phenyl, p-OMe-phenyl. ^Cl-ohenyl. p-Br-phenyt, f>-F- 
phenyl, p-mtro-phenyl. m-nitro-phenyl, p-CN-phenyl. p-N s -pnenyl, p-pneriyHshenyl, 3- 
Me-4-CJ-phenyl. p-N.N-diethylamino-phenyl, 2.5-di-OMe-phenyl, 3,4-d^CI-phenyl, 
3.4-di-F-pnenyl. D-OCF s -pheny|, p-benzyloxy-phenyt. p-pentyl-phenyl, 3.4,5-tri-OMe- 
phenyl. 3-<*ro-4-Cl-phenyl. 3-CI-4-nitro-phenyl, 3-methy^5^kro4>en20thiophen-2. 
yl, 2-oenzofuranyl. 3-benzothiophene. 3-phenyMsoxazo*-5-yl. 3K2.4-di-CI-phenyi)- 
isoxazoJ-5-yl, 3-indolyt. 5-8r-thiophen-2-yl. naphthyl. 




A 1 is -C(=Y)-X^ 
Y is O: X* is -{CH^-r-X 3 : 
where m in the definition of X 1 is 0; 
Y 1 is O; and X 3 is t-Bu. 

Another preferred compound of formula (I) is where R' and R* are taken 
together to form a compound of formula (lb) or (lc); 

R 3 is -{CH^ndb^yl, -{CHjHjneny!. -{CH^-NH-CO-O-benzyl or -{CHjVNHj; 

R 5 is phenyl. o-OMe-phenyl. p-OMe-phenyl, p-Br-phenyt. p-nitn>phenyl. t-Bu or 

-CHCCH^-CO-NHKCH^j-Nr^: R" is H; 

R 7 is ethyl, propyl, phenyl, p-OMe-phenyl, p-O-phenyl, p-Br-phenyt, p-F-phenyl, p- 
nttro-pherryl, m-nitro-phenyl. p-CN-phenyl, p-Nj-phenyl, p-phenyl-phenyl. 3-Me-4-CI- 
phenyl, p-N,N-diethylamino-phenyl. 2.5-dhOMe-phenyl. 3.4-dt-Cl-phenyl. 3,4<li-F- 
phenyl. p-OCF 3 -phenyl. p-berizyloxy-phenyl, p-pentyl-phenyl, 3.4,5-tri-OMe-phenyl. 
3-nitro-4-CI-phenyl, 3-a-4-nitro-phenyl, 3-melhyl-5^loro-benzothjopterv-2-yt. 2- 
bezofuranyl 3-oenzothiophene, 3-phenyHsoxazo»-5-y1, 3-(2,4^i-CI-pnenyl)-isoxazol- 

t 5-yt, 3-indotyl. 5-Br-thiophen-2-yi. naphthyl, 




In another aspect the present invention is directed to a compound of the formula 

(10. 
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00 

the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(II), the pharmaceuticalty-acceptable salts or prodrugs thereof or a pharmaceutical^ 
S acceptable salt of said prodrug, 
wnerein 

represents an optional bond; 

R 1 is H, •<CH 2 ) m ^(0)^CH 2 ) m .Z\ -(CH^-Z 1 . -{CH^-O-Z 1 or -(Co^ 9 )alkyW(0)-NH- 
(CH^-Z 3 ; 

10 V is an optionally substituted moiety selected from the group consisting of (C«- 
C, 2 )a!icyl. benzo[b}thiophene, phenyl, naphthyi. benzofbjfuranyl. thiophene 

teoxazolyl. indotyl, ° 
R 2 is H or (C^-CJalkyl; 

or R 1 and R 2 are taken together with the nitrogen atoms to which they are attached to 
15 form a compound of formula (lla), (lib) or (He). 

i 'J 



or r 






E is O. S.-dOy, -C(OK>-, -NH-C(0)-0-, -N(C,-C k )a!kyW:(0>-0- or a bond; 
20 Z» "a H. (C^-C^lkyl, amino. (C,-C t2 )aJkyiamino. N.N-dKC-C^lkytamino, (C,- 
C^alkykjuankfino, or an optionally substituted moiety selected from the group 
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consisting of phenyl, indotyl, imidazotyl, thiophene, benzothiopbene, pyndinyl and 
naphthyt; 
R 4 is H or -{CH^-A 1 ; 

A 1 is -C(=Y>N(X 1 X 2 ) f -C(=YyX}, -C<=NH)-X 2 Of X 2 ; 
YisOor S; 

X 1 is H, <C,-C 12 )alkyl. ^CH^-NH^C^alkyi. -{CH^-N^HC^alty or 
-(CHjX.-aryl; 

X 2 is -(CH^-V-X 3 or optionally substituted (C-CJalkyl: 

Y 1 is 0, S. NH, C=0, (Cj-C^alkenyi having one or more double bonds, 
-NH-CO-, -CC-NH-. -NH-CO-CHCH^-, -C=C-. S0 2 or a bond; 
X 3 is H, an optionally substituted moiety selected from the group consisting of 
(C,-C 12 )alkyl, (C3-Ct)cydoa!kyI, (C-CiJaJkoxy. aryloxy, {C-C^alkyiamino, 
N,N-*-(C.-C 12 )allcylamjno l -CHHS^C-C^a^oxy, pyrroBdinyl. pyndinyl, 
thaophene. imidazotyl. piperidinyt, piperazinyl, benzothiazotyl, furanyl. indolyl, 
morphoHno, benzofbjfuranyl, quinolinyl, teoquinolinyl, -{CH^-phenyl. naphthyl. 
fluorenyt, phthalamidyi. pyrimidinyt. 



4 




or X 1 and X 3 are taken together with (he nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazoiyt 



14 



WO 02/10140 



PCT/US01/23959 




Y* is CH-X 4 , N-X 4 . -C(X 4 X 4 ), O or S. 
X 4 for each occurrence is independently H or -{CH^-V-X 9 ; 
Y» is -C(OK -C(0)0- or a bond: 



X 5 is hydroxy. (C-C^alkyl. amino, (C-C.JalkyOmino. N.N-di-(C,- 
C 12 )a!kyiamino. or an optionally substituted moiety selected from the * 
group consisting of aryl. aiyKC-OaDcyl, furanyl, pyridinyl. indolyl, 
pipendinyl. -CH(phenyf) 2l 

« 

R s is (C-CJaikyl. (C 0 -C 6 )aikyJ-C(O)-O-Z 5 . (CrC^ll^O^-fCH^-Z 3 or optionally 
substituted aryl; 

Z? for each occurrence is independently amino, (C-C^alkylamino, amino(C,- 
C 12 )a»cyl. (CrC7)cydoalky1amino. amin^CrCrJcyetoalkyl, N*{C 1 -G u }afcyiamino, N,N- 
dKC^^kyiamino, ^H-C^OKHCH^-phenyi, -NH^OHXCMj^C^jaHcyl, 
-CHCphenyO* (Cj-Ocydoalkyi, 

t 

H 2 r4-{C 1 -C 6 )aIky1-C(0)-0-(C 1 -C 6 )alky1 
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optionally-substituted pheny)-(CH 2 ) m -0-C(0)-NH-(C r C 6 )alkyl — - 

i 

or an optionally substituted moiety selected from the group consisting of imidazolyt, 
pyridinyl, morpholino. piperidinyl, piperazinyl, pyrazotidinyl, furanyt, phenyl, indotyl 
and thiophene, provided that when m is 0 in the formula for R* then 2? is not -NH- 
C<OHXCH 2 ) ( ,-phenyt or -NH-C(0>-O-{CHj)„^C.-C s )aikyt; 

R* is H or (C-CJaOcyt; 

R 7 is (d-CjJalkyl or -(CH^Z*; 

2* is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyl. indoryl, thiophene. benzo[b]furan, benzo{b]thiophene, isoxa2oryl. 




Z* is H. (C.-C 12 )alkyi. or -{CH^-aryl; 
wherein ah optionally substituted moiety is optionally substituted by one or more 
substrtuents. each independently selected from the group consisting of CI. F. Br. I, CF S . 
CN. N„ NO* OH. SOjNH* -OCF 3 . (C t -C 12 )alkoxy. -<CH 2 ) m -phenyl-(X*).. ^phenyHX 6 ),,. 
-SKC-CJaftyl, -O^CH^-phenyHX*),,. ^CH,) m -C(0)-0-<C,-C,)alkyl. -{CH^-QOHC- 
Oalkyl. -0-{CH 2 ) m -NH z , ^HCHjk-NHHC-CJalkyl. -OKCH^-N-dH^-CJalkyi), 
-{C-C^alkyl-pC), and KCH^-phenyl-X 7 ; 

X* for each occurrence is independently selected from the group consisting of 

hydrogen. CI. F. Br, I. NO J( H». CN. OH. -OF* -OCF s . (C-C^aOcyi, (C,-C«)aJkoxy. 

-{CH^-NHj, KCHW.^HKC^alkyl. KCH^-N-a~K(C,-C.)alkyi) and -(CH^-phenyi; 

X 7 is -NH-C{=NI+HI)-X\ wherein X* is thiophene. (C,-C^afcyt or phenyl; 
m for each occurrence is independently 0 or an integer from 1 to 6; and 
n for each occurrence is independently an integer from 1 to 5; 
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10 



provided that 

(a) when R 5 is (d-C 12 )afcyl. or -C(OyOZ? and Z 5 « (C,-C ia )alkyt or optionally 
substituted aryl; R f is H or (C-CJalkyl; R 7 is (C,-C 12 )alkyt or Z* and T is thiophene or 
optionatty substituted phenyl, then R* is not ^(QYQ-$MiivrZ where m is 0 and Z is H 
or (C-da) 30 ^ or where m a 1 to 6 and 2 is H: 

(b) when R 4 is (d-C^alky! or optionally subsrtuted phenyl; R* is H or (C,-Ct)alkyt: R 7 is 
(C,-C 12 )aHcyt and R 3 is -O-tCH^Z 2 , then Z? is not an optionafly substituted moiety 
selected from the group consisting of phenyl, indolyl, imidazolyl, thiophene, 
benzothiopnene, pyridinyl, and naphthyl; and 

(c) when R 5 is H or (Ci-C^allcyl; R § is (C-CJalkyi: R 7 « (d-C 12 )alkyl; and R 3 is -O-Z 2 or 
-S-Z 2 . then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl. thiophene, benzothienyi and indolyl. 

A preferred group of compounds of formula (H),have the following formula: 




15 wherein 




; and 



Z 3 is -CH 2 -NH 2r -{CHjVNHj, -{CH^-Nh^ or 
X 1 is KCHJrNCCH^ and X 2 is benzyl; or 

X* and X 2 are taken together with the nitrogen atom to which they are attached, to form 




H 



20 



Another preferred group of compounds of formula (II) have the following formula: 
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O r 3 (R configuration) 

X 1 ^ A JL N 

<2 H i // 



wherein 
Z'is 



H,N 




or 




and 



X' is -{CKWrNKCHj)* and X 2 is benzyl; or 

X 1 and X* are taken together with the nitrogen atom to which they are attached, to form 




j ♦ LJ ^ 



q a 



Yet another preferred group of compounds of formula (II) have the following 



formula: 



NH Hlf 




NH 



wherein X 2 is p-chloro-phenyt, p-methoxy-phenyl, 2,4-dffluoro-phenyt or tWenyL 

Stifi another preferod group of compounds of formula (II) have the following 



formula: 
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'"»[ MeO 



wherein X 2 is p-chloro-phenyl, p-methoxy-phenyi, phenyl or thienyl. 

Further still a preferred compound of formula (II) has the following formula: 




Further stilt another preferred compound of formula (11) has the following 
formula: 



Further stxil another preferred group of compounds of formula (II) have the 
foBowing formula: 




wherein 
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R 5 Is and R 7 is 3,4-dichlorophenyl. 

5 m another aspect, this invention is directed to a pharmaceutical composition 

composing one or more of a compound of formula (I) or formula (II), as defined 
hereinabove, and a pharmaceutical^ acceptable carrier. 

In another aspect the present invention is directed to a- method of eliciting an 
agonist effect from one or more of a somatostatin subtype receptor in a subject in need 

10 thereof, which comprises administering a compound of formula (I) or formula (II) or a 
pharmaceutical^ acceptable salt thereof to said subject. 

in another aspect, the present invention is directed to a method of eliciting an 
antagonist effect from one or more of a somatostatin subtype receptor in a subject in 
need thereof, which comprises administering a compound of formula (I) or formula (II) 

15 or a pharmaceutical acceptable salt thereof to said subject 

In another aspect the present invention is directed to a method of binding one or 
more of a somatostatin subtype receptor in a subject in need thereof, which comprises 
administering a compound of formula (I) or formula (II) or a pharmaceutical acceptable 
salt thereof to said subject 

20 tn another aspect, the present invention is directed to a method of treating 

acromegaly, restenosis, Crohn's cfeease, systemic sclerosis, external and internal 
pancreatic pseudocysts and asdtes. Vipoma, nestdobtastosis, hyperinsuOnism, 
gastrinoma. ZoJfinger-Bfison syndrome, diarrhea, AIDS related diarrhea, chemotherapy 
related diarrhea, scleroderma. Irritable Bowel Syndrome, pancreatitis, smafl bowel 
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obstruction, gastroesophageal reflux duodenogastric reflux, Cushing's Syndrome, 
gonadotropinoma. hyperparathyroidism. Graves' Disease, diabetic neuropathy. Pagers 
disease, polycystic ovary isease, cancer, cancer cachexia, hypotension, postprandial 
hypotension, panic attacks, GH secreting adenomas or TSH secreting adenomas, in a 
5 subject in need thereof, which comprises administering a compound of formula (I) or 
formula (II) or a pharmaceutical^ acceptable salt thereof to said subject 

In another aspect, the present invention is directed to a method of treating 
diabetes meBitus, hyperlipidemia, insulin insensitivity. Syndrome X. angiopathy, 
proliferative retinopathy, dawn phenomenon. Nephropathy, peptic ulcers. 

10 enterocutaneous and pancreaticocutaneous fistula, Dumping syndrome, watery 
diarrhea syndrome, acute or chronic pancreatitis, gastrointestinal hormone secreting 
tumors, angiogenesis, inflammatory disorders, chronic allograft rejection, angioplasty, 
graft vessel bleeding or gastrointestinal bleeding in a subject in need thereof, which 
comprises administering a compound of formula (I) or formula (II) or a pharmaceutical^ 

15 acceptable salt thereof to said subject 

in another aspect, the present invention is directed to a method of inhibiting the 
proliferation of helicobacter pylori in a subject in need thereof, which comprises 
administering a compound of formula (I) or formula (It) or a pharmaceutical^ acceptable 
salt thereof, to said subject 

20 Detailed Description of the Invention 

One of ordinary skill wil recognize that certain substituents listed in this invention 
may have reduced chemical stability when combined with one another or with 
heteroatoms in the compounds. Such compounds with reduced chemical stability are 
not preferred. 

25 In general, the compounds of Formula I or II can be made by processes which 

include processes known in the chemical arts for the production of compounds. Certain 
processes for the manufacture of Formula I or II compounds are provided as further 
features of the invention and are illustrated by the fbBowing reaction schemes and 
examples. 

30 In the above structural formulae and throughout the instant appScation, the 

following terms have the indicated meanings unless expressly stated otherwise: 

The alkyf groups are intended to include those alkyi groups of the designated 
length in either a straight or branched configuration. Exemplary of such alkyi groups 
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are methyl, ethyl, propyl, isopropyl. butyl, sec-butyl, tertiary butyl, pentyl, isopentyl. 
hexyl, tsohexyl and the Dke. 

When the definition "(Valkyr occurs in the definition, it means a single covalent 

bond. 

5 The alkoxy groups specified above are intended to include those atkoxy groups 

of the designated length in either a straight or branched configuration. Exemplary of 
such aikoxy groups are methoxy, ethoxy, propoxy. isopropoxy, butoxy. isobutoxy. 
tertiary butoxy. pentoxy. isopentoxy. hexoxy. isohexoxy and the like. 

The term halogen or halo is intended to include the halogen atoms fluorine. 
10 chlonne, bromine and iodine. 

The term cydoaikyl is intended to include a mono-cydoalkyl group or a bi- 
cycioalkyl group of the indicated carbon number known to those of skfll in the art 

The term aryl is intended to include aromatic rings known in the art, which can 
be mono-cydic. b*-cydic or tri-cydic. such as phenyl, naphthyl and anthracene. 
15 The term heterocyde induces mono-cydic. bi-cydic and tri-cydic systems 

having one or more heteroatoms. such as oxygen, nitrogen and/or sulfur. The ring 
systems may be aromatic, for example pyridine, indole, quinoiine. pyrimidine. thiophene 
(aiso known as thienyl), furan, benzothiophene. tetrazole. dihydroindole, indazole. N- 
formylindole. bermmkJazole. thiazole.' and thiadiazote. The ring systems may be non- 
20 aromatic, for example pyrrolidine, pipendine, morpholine and the like. 

The chemist of ordinary skill will recognize that certain combinations of 
heteroatom-contariing substituents fisted in this invention define compounds which will 
be less stable under physiological conditions. Accordingly, such compounds are less 
preferred. 

25 When a chemical structure as used herein has an arrow emanating from it, the 

anew indicates the point of attachment For example, the structure 

is a pentyl group. When an arrow is drawn through a cydic 
moiety, the arrow indicates that the cyclic moiety can be attached at any of the available 




bonding ports, for example ^-""^ means that the phenyl can be bonded ortho. 
30 meta or para to the X group. When an anew is drawn through a bi-cydic or a tri-cyefic 
moiety, the arrow indicates that the bi-cyefic or tri-cydic ring can be attached at any of 
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the available bonding points in any of the rings, for example means that 

the indole is bonded either through the phenyl portion of the ring or the nitrogen 
containing ring portion. 

The compounds of the instant invention have at least one asymmetric center as 
5 noted by the asterisk in the structural formula (1). (la) and (lb), above. Additional 
asymmetric centers may be present on the molecule depending upon the nature of the 
various substituents on the molecule. Each such asymmetric center will produce two 
optical isomers and it is intended that all such optical isomers, as separated, pure or 
partially purified optical isomers, racemic mixtures or diastereomeric mixtures thereof, 

10 be included within the scope of the instant invention. 

The instant compounds can be generally isolated in the form of their 
-pharmaceutically acceptable add addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such acids are hydrochloric, nitric, sulfuric, 
phosphoric, acetic, propionic, maleic, succinic, D-tartaric, L-tartaric. malonic. methane 

15 sulfonic and the fike. In addition, certain compounds containing an acidic function such 
as a carboxy can be isolated in the form of their inorganic salt in which the counter-ion 
can be selected from sodium, potassium, lithium, calcium, magnesium and the like, as 
well as from organic bases. 

The pharmaceuticaBy acceptable salts are formed by taking about 1 equivalent 

20 of a compound of formula (0 or (!!) and contacting ft with about 1 equivalent of the 
appropriate corresponding acid of the salt which is desired. Work-up and isolation of 
the resulting salt is well-known to those of ordinary skHi in the art 

As is known in the art agonists and antagonists of somatostatin are useful for 
tmating a variety of medical conditions and diseases, such as inhibition of H. pylori 

25 proliferation, acromegaly, restenosis, Crohn's disease, systemic sclerosis, external and 
internal pancreatic pseudocysts and ascites. ViPoma, nesidoblastosis, hyperinsulinism. 
gastrinoma. 2ktfinger-EIison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy 
related diarrhea, scleroderma. Irritable Bowel Syndrome, pancreatitis, small bowel 
obstruction, gastroesophageal reflux, duodenogastric reflux and in treating 

30 erniocrinotogical diseases and/or conditions, such as Cushingfs Syndrome, 
gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic neuropathy, Paget's 
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disease, and polycystic ovary disease; in treating various types of cancer such as 
thyroid cancer, hepatoma, leukemia, meningioma and conditions associated with 
cancer such as cancer cachexia; in the treatment of such conditions as hypotension 
such as orthostatic hypotension and postprandial hypotension and panic attacks; GH 
5 secreting adenomas (Acromegaly) and TSH secreting adenomas. Activation of type 2 
but not type 5 subtype receptor has been associated with treating prolactin secreting 
adenomas. Other indications associated with activation of the somatostatin subtypes 
are inhibition of insulin and/or glucagon and more particularly diabetes mellitus, 
hyperfipidefnia. insulin tnsensrtMty, Syndrome X, angiopathy, proliferative retinopathy, 
10 dawn phenomenon and Nephropathy; inhibition of gastric acid secretion and more 
particularly peptic ulcers, enterocutaneous and pancreaticocutaneous fistula. Dumping 
syndrome, watery diarrhea syndrome, acute or chronic pancreatitis and gastrointestinal 
hormone secreting tumors; inhibition of angiogenesis, treatment of inflammatory 
disorders such as arthritis; chronic allograft rejection; angioplasty, preventing graft 
15 vessel and gastrointestinal bleeding. Somatostatin agonists can also be used for 
decreasing body weight in a patient Accordingly, the compounds of the instant 
invention are useful for the foregoing methods. 

Accordingly, the present invention includes within its scope pharmaceutical 
compositions comprising, as an active ingredient at least one of the compounds of 
20 Formula (I) or (II) in association with a pharmaceutical^ acceptable carrier. 

The compounds of this invention can be administered by oral, parenteral (e.g., 
intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant), nasal, 
vaginal, rectal sublingual or topical routes of administration and can be formulated with 
pharmaceutical^ acceptable earners to provide dosage forms appropriate for each 
25 route of administration. 

SoBd dosage forms for oral administration include capsules, tablets. piBs, 
powders and g ramies. In such soSd dosage forms, the active compound is admixed 
with at least one inert pharmaceutical^ acceptable earner such as sucrose, lactose, or 
starch. Such dosage forms can also comprise, as is normal practice, additional 
30 substances other than such inert (fluents, e.g., lubricating agents such as magnesium 
stearate. In the case of capsules, tablets and pits, the dosage forms may also 
comprise buffering agents. Tablets and pels can addrtionaBy be prepared with enteric 
coatings. 



24 



WO 02/10140 PCT7TJS01/23959 

Liquid dosage forms for oral administration include pharmaceutical^ acceptable 
emulsions, solutions, suspensions, syrups, the elixirs containing inert diluents 
commonly used in the art, such as water. Besides such inert diluents, compositions can 
also include adjuvants, such as wetting agents, emulsifying and suspending agents. 
5 and sweetening, flavoring and perfuming agents. 

Preparations according to this invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, vegetable 
oils, such as olive o9 and com oil. gelatin, and injectable organic esters such as ethyl 

10 oleate. Such dosage forms may also contain adjuvants such as preserving, wetting, 
emulsifying, and dispersing agents. They may be sterilized by, for example, filtration 
through a bacteria-retaining filter, by incorporating steriizing agents into the 
compositions, by irradiating the compositions, or by heating the compositions. They 
can also be manufactured in the form .of sterile solid compositions which can be 

15 dissolved in sterile water, or some other sterile injectable medium immediately before 
use. 

Compositions for rectal or vaginal administration are preferably suppositories 
which may contain, in addition to the active substance, extipients such as coca butter 
or a suppository wax 

20 Compositions for nasal or sublingual administration are also prepared with 

standard extipients well known in the art 

Further, a compound of this invention can be administered in a sustained 

release composition such as those described in the following patents. U.S. Patent No. 

5,672,659 teaches sustained release compositions comprising a bioactive agent and a 
25 polyester. U.S. Patent No. 5,595.760 teaches sustained release compositions 

comprising a bioactive agent in a gelabie form. U.S. Application No. 08/929,363 filed 

September 9, 1997, teaches polymeric sustained release compositions comprising a 

bioactive agent and chitosan. U.S. Application No. 08/740,778 fried November 1, 1996, 

teaches sustained release compositions comprising a bioactive agent and cydodextrin. 
30 U.S. Application No. 09/015.394 fBed January 29, 1998, teaches absorbable sustained 

release compositions of a bioactive agent The teachings of the foregoing patents aid 

applications are incorporated herein by reference. 

In general, an effective dosage of active ingredient In the compositions of this 

invention may be varied; however, it is necessary that the amount of the active 
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ingredient be such that a suitable dosage form is obtained. The selected dosage 
depends upon the desired therapeutic effect on the route of administration, and on the 
duration of the treatment, all of which are within the realm of knowledge of one of 
ordinary skill in the art Generally,, dosage levels of between 0.0001 to 100 mg/kg of 

5 body weight daily are administered to humans and other animals, e.g., mammals. 

A preferred dosage range is 0.01 to 10.0 mg/kgof body weight daily, which can 
be administered as a single dose or divided into multiple doses. 

Compounds of the instant invention can be and were assessed for its ability to 
bind to a somatostatin subtype receptor according to the following assays. 

10 Human somatostatin subtype receptor binding studies: 

The affinity of a compound for human somatostatin subtype receptors 1 to 5 (sst, 
sst 2l sst 3 , s$t» and sst* respectively) is determined by measuring the inhibition of f 25 !- 
Tyr"]SRlF-14 binding to CHO-K1 transfected cells. 

The human sst, receptor gene was cloned as a genomic fragment A 1.5 Kb 

15 Psfl-X/nnl segment ccntaing 100 bp of the 5'-untranslated region, 1.17 Kb of tine entire 
coding region, and 230 bp of the 3'-untransi3ted region was modified by the Bglll linker 
addition. The resulting DNA fragment was subdoned into the SamHI site of a pCMV-81 
to produce the mammalian expression piasmid (provided by Dr. Graeme Bell, Univ. 
Chicago). A clonal cell line statrfy expressing the sst, receotor was obtained by 

20 transfection into CHOK1 ceils (ATCC) using the calcium phosphate c»-preriprtation 
method (1). The piasmid pRSV-neo (ATCC) was included as a selectable marker. 
Clonal cell Tines were selected in RPMI 1640 media containing 0.5 mg/ml of G418 
(Gibco), ring done<t and expanded into culture. 

The human sst 2 somatostatin receptor gene, isolated as a 1.7Kb BamHt-H/ndlll 

25 genomic DNA fragment and subdoned into the piasmid vector pGEM3Z (Promega). 
was kindly provided by Dr. G. Bel) (Univ. of Chicago). The mammafian ceil expression 
vector is constructed by inserting the 1.7Kb SamH1-Mwdtl fragment into compatible 
restriction endonuctease sites in the piasmid pC MVS. A donal ceQ fine is obtained by 
transfection into CHO-K1 eels using the calcium phosphate co-predpftation method. 

30 The piasmid pRSV-neo is induded as a selectable marker. 

The human sst, was isolated at genomic fragment and the complete coding 
sequence was contained within a 2.4 Kb BamHUHindl]] fragment "me manmafian 
expression piasmid, pCMV-h3 was constructed by inserting the a 2.0 Kb NcoWiindM 
fragment into the EcoR1 site of the pCMV vector after modification of the ends and 
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addition of EcoR1 inkers. A dona! cell line stably expressing the sst, receptor was 
obtained by transfection into CHO-K1 cells (ATCC) using the calcium phosphate co- 
precipitation method. .The ptasmtd pRSV-neo (ATCC) was induced as a selectable 
marker. Clonal cefl fanes were selected in RPMI 1640 media containing 0.5 mg/ml of 
5 G418 (Gibco). ring ctonad. and expanded into culture. 

The human sst, receptor expression plasmid. pCMV-HX was provided by Or. 
Graeme Bell (Univ. Chicago). The vector contains the 1.4 Kb Nhe\-Nhei genomic 
fragment encoding the human sst,. 456 bp of the S'-untranslated region and 200 bp of 
the 3'-untranslated region, done into the XbaUEcoRI sites of PCMV-HX. A donaJ ceil 
10 line stably expressing the sst, receptor was obtained by transfection into CHO-K1 ceHs 
(ATCC) using the canaum phosphate cx>precipitation method. The plasmid pRSV-neo 
(ATCC) was included as a selectable marker. Clonal cell lines were selected in RPMI 
1640 media containing 0.5 mg/ml of G418 (Gibco). ring doned. and expanded into 
culture- 

15 The human sst, gene was obtained by PCR using a X genomic done as a 

template, and kindly provided by Dr. Graeme Bell (Univ. Chicago). The resulting 1.2 Kb 
PCR fragment contained 21 base pairs of the 5 -untranslated region, the full coding 
region, and 55 bp of the 3'-untranslated region. The done was inserted into EcoR1 site 
of the plasmid pBSSK(+). The insert was recovered as a 1.2 Kb Hind\\\-Xbai fragment 

20 for subdoning into pCVM5 mammalian expression vector. A dona cell line stably 
expressing the SST 5 receptor was obtained by transfection into CHO-K1 cells (ATCC) 
using the caldum phosphate co-predpitatiori method. The plasmid pRSV-neo (ATCC) 
was induded as a selectable marker. Clonal cell fines were sdeded in RPMI 1640 
media containing 0.5 mg/ml of G418 (Gtoco), ring cloned, and expanded into culture. 

25 CHO-K1 ceils stablie expressing one of the human sst receptor are grown in RPM1 1640 
containing 10% fetal calf serum and 0.4 mg/ml geneodn. Ceils are collected with 0.5 mM 
EDTA. and centrifuged at 500 g for about 5 min. at about 4'C. The pellet is resuspended 
in 50 mM Tris, pH 7.4 and centrifuged twice at 500 g for about 5 mil. at about 4*C. The 
cells are lysed by sonjcation and centrifuged at 39000 g for about 10 min. at about 4*C. 

30 The pellet is resuspended in the same buffer and centrifuged at 50000 g for about 10 mri. 
at about 4'C and membranes in resulting pellet are stored at - 80*C. 

Competitive inhibition experiments of r T2S l-Tyr"}SRIF-14 bincfing are run in 
duplicate in polypropylene 96 well plates. Cell membrane* (10 pg protein/weS) are 
incubated with [ a VTyr"}SRIF-14 (0.05 nM) for about 60 min. at about 37'C h 50 mM 
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HEPES (pH 7.4). 0.2% BSA. 5 mM MgC3* 200 KJU/ml TrasyW, 0.02 mg/ml bacitracin and 
0.02 mg/ml phenytmethytsulphonytftwide. 

Bound from free [•"l-Tyr'TSRIF-U is separated by immecfiate filtration tfrough 
GF/C glass fiber fitter plate (Unifflter. Packed) presoaked with 0.1 % potyethytenrnre 
5 (P.E.L). using Ffltermate 196 (Packard) cell harvester. Filter* are washed with 50 mM 
HEPES at about 0-4*C for about 4 sec. and assayed for radioactivity using Packard Top 
Count 

Specific binding is otrtained by subtracting nonspecific binding (determined in the 
presence of 0.1 pM SRIF-14) from total binding. Binding data are analyzed by computer- 
10 assisted nonlinear regression analysis (MDL) and inhibition constant (Ki) values are 
determined. 

The determination of whether a compound of the instant invention is an agonist 
or an antagonist is aetermined by the following assay. 
Functional assay: Inhibition of cAMP intraceBular production: 
15 CHO-K1 Cells expressing human somatostatin (SRIF-14) subtype receptors are 

seeded in 24-well tissue culture multidishes in RPMI 1640 media with 10% FCS and 0.4 
mg/ml genetkan. The medium is changed the day before the experiment 

Cells at 10 5 cells/well are washed 2 times by 0.5 ml and fresh RPMI with 0.2% 
BSA supplemented with 0.5 mM (1) 3-isobutyM -methytxanthine (IBMX) and incubated 
20 for about 5 mm at about 37 # C. 

• Cydic AMP production is stimulated by the addition of 1mM forskolin (FSK) for about 
15-30 minutes at about 37*C. 

• The agonist affect of a compound is measured by the simultaneous addition of FSK 
OpM) . SRIF-14 (10- 1 * M to 10* M) and a test compound (10* 10 M to 10* M). 

25 • The antagonist effect of a compound is measured by the simultaneous addition of 
FSK (1nM) , SRIF-14 (1 to 10 nM) and a test compound (10-* M to 10* M). 

The reaction medium is removed and 200 ml 0.1 N Ha is added. cAMP is 
measured using radioimmunoassay method (KR FTashPlate SMP001A, New England 
Nuctear). 

30 The compounds of the instant invention are synthesized according to the 

following procedures and examples. 

SYNTHESIS OF BROMOKETONES : 
General Procedure: Two different methods can be applied: starting either from a 
carboxyfic acid or an aryketone. 
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First method: Starting from a carboxyfic add (Machotan. L; Skurslcy. L f Chem 
listy, 1955. 49. 1385-1388. 8estman, HJ., Seng, F., Chem. 8er., 1963. 96. 465-469). 



O 




A carfcoxyJic acid is first converted into an acyl chloride using cxalyl chloride or 
5 thionyl chloride or activated as a mixed anhydride with an alkylchloroformate 
(isobutylchJoroformate (Krantz, A., Copp, LJ. t Biochemistry, 1991, 30. 4678-4687) or 
ethyichtoroformate (Podlech, J., Seebach, D., Uebigs Ann., 1995. 1217-1228)) in the 
presence of a base (triethytamine or N-methyl morpholine). 

The activated carboxyi group es then transformed into a diazoketone using 
10 ethereal diazomethane or trimethylsifyWiazomethane (Aoyama, T M Shiori. T„ Chem. 
Pharm. BulL, 1981. 29. 3249-3255) in an aprotic solvent such as diethyl ether, 
tetrahydrofuran or acetonitrite. 

The bromination is then carried out using a brominating agent such as HBr in 
acetic acid, hydrobromic acid in water or in diethyl ether. 
15 Preparation 1 

1XCOCD, " 
1? 2) TMSCHN, _ If _ 

To a solution of chkxo-4-phenoxy-2-isobutyric acid (2.15 g. 10 mmol) in 10 ml of 
anhydrous dichtoromethane at about 0*C wens added oxalyl chloride (5.5 ml . 11 mmol 
20 of a 2M solution in dtcnloromethane) and OMF (2 drops, catalytic amount) via a septum 
under nitrogen atmosphere. . The solution was stirred and a (towed to warm up to room 
temperature over about 3 Mrs. Concentration under reduced pressure afforded the 
crude acid chloride which was used directly without further purification. 
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The acytehlonde was added dropwise at about 0*C to a solution of TMSCHls^ 
(11 ml, 22 mmoO in THF-acetonitrile (1:1, 10 ml). The mature was stirred at about 25*C 
. for about 1 hour and than evaporated in vacuo. 

A solution of the diazoketone in dichtoromethane (10 ml) was added dropwise 
5 during about 10 minutes to a vigorously stirred mixture of concentrated hydrobromic 
add (5 ml) in (Schtoromethane (20 ml). Nitrogen was evolved and a sight temperature 
rise occurred. After stirring for about a further 10 min., the mixture was dButed and the 
organic layer was washed with water (3 times 20 ml), dried over magnesium sulfate and 
evaporated. Rash chromatography of the residue eluting with AcOEt/Heptane (1;4) 
10 afforded the desired product with a yield of 79% (2.3g). 

1 H-NMR in CDCI 3 (100 MHz) 6: 7.05 (m. 4 H % arom. H), 4.41 (s, 2 H, Oy, 1.53 (s. 6H. 
2CH 3 ). 

Preparations 2-6 

The following compounds were prepared analogously to the procedure 
15 described for Preparation 1 : 

O 



Prep. # 


R 


Yield. 


2 




78% 


3 




60% 


4 




10% 


5 

ft 




79% 


6 


of 

H 


41% 



* Compounds already described in literature. 
Second method: Starting from a methyl ketone 



30 



WO 02/10140 PCT/US01/23959 

^ R"^" — Br 

A methyl ketone is converted to a bromoketorie by using different brominating 
agents: 

• CuBr 2 (King, LC, Ostrum, G.K.. J. Org. Chem., 1964, 29. 345&-3461) heated in 
5 AcOEt or dioxane. 

- N-bromosuccinimide in CCL- 

. Bromine in glacial acetic acid or sulfuric acid. 

- Phenyttrimethylammonium tribromide (Sanchez, J. P.. Parcel!. R. P T , J . Heterocyclic 
Chem., 1988. 25, 469-474) at 20-80 *C in an aprotic solvent such as THF. 

10 - Use of a polymer supported brominating agent such as perbromide on Ambertyst A- 
26. poly(vinyipyridinium hydrobromide perbromide) resin (Frechet. J. M. J. % Farrall, M. 
J.. J. Macromol. Set. Chem., 1977, 507-514) in a protic solvent such as methanol at 
about 20-35 # C for about 2-100 h. 

Preparation 7 

1 5 1-Bromo-2-(3. 4, 5-tnmethoxy-phenyf)-ethanone : 




To -a solution of 3,4, 5-tri methoxy acetophenone (2.1 g, 10 mmof) in methanol (30 
ml) was added pyridine hydrobromide perbromide polymer (1.4 eq). The resulting 
mixture was shaken at room temperature for about 2 hours and the reaction was 
20 stopped by filtration. The polymer was washed with methanol and the filtrate was 
evaporated in vacuo. The product was then purified by flash chromatography 
(AcOEt/Heptane, 1 :4) affording 1.5 g (53% ) of a white solid. 

1 H-NMR in CDCl, (100 MHz) 5 : 7.2 (s. 2H. H arom.). 4.4 (s. 2H, Oy, 3.9 ( m , 9H, 3 
OCH3). 

25 Preparations 8-17 

The folowing compounds were prepared analogously to the procedure 
described for Preparation 7: 
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Prep.# 


R 




Yield 


8 


erf 


8 


78 


9 


cxy. 


7 


72 


10 




8S 




11 




2 


62 


12 




10 


56 


13 


OMb- * 


2 


53 




F 


a.5 


27 


15 


H 


3 


43 


16 




3 


77 


17 


9xr. 


3 


95 



SYNTHESIS OF fMIDAZOYL COMPOUNDS : 

General Procedure: An amino add is transformed to its cesium salt using 
5 cesium carbonate in a polar solvent such as DMF/H,0 (1:1) or EtOH/HjO (1:1). An 
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ester is then obtained using an appropriate bromoketone in a polar aprobc solvent such 
as dry DMF. The cesium bromide formed is filtered off and ammonium acetate is added 
in an aprotic solvent having a high boiling point such as xylene or toluene or in a protic 
acidic solvent such as acetic acid. The mixture is refluxed using a Dean-Star* trap for 
about 0.5-10 hours. In the scheme immediately below, PG is a protecting group/ 
preferably a carbamate, such as t-Boc or benzyl carbamate. 

H H 

1) CsCO, 

PG OH - pg 

^3 2) Br-CHj-CO-R* 



Examote 1 

10 2^(1S)-l-[lerWutoxycarbonylaminoJ-2'[(1H)-mdo^3-yl]ethylH-{2- 
methoxyphenyl)~1H-imidazole : 






A solution of Boc-{D.L)-Tn>OH (10 g, 32.8 mmol) and cesium carbonate (0.5 
eq., 5.34 g) in EtOH/HrO (1:1, 70 ml) was shaken for about 30 minutes at room 
1 5 temperature, and then concentrated in vacuo at about 40*C. 

To the resulting salt in 40 mL of dry DMF was added 40ml of a solution of 2- 
bromo~2'-methoxyacetophenone (7.66 g, 1 eq.) in dry DMF. The mixture was stirred for 
about 1 hr at room temperature under argon and then concentrated under reduced 
pressure. Ethyl acetate was added (100 mi), the mixture filtered, and the CsBr washed 
20 with ethyl acetate. The filtrate was then concentrated under reduced pressure. 

A solution of the foregoing fBtrate and ammonium acetate (50.5 g, 20 eq.) in 
xylene (240 ml) was refluxed for about 3 hours at about 150'C. Excess NH 4 OAc and 
H z O were removed using a Dean-Staric trap. The progress of the reaction was 
monitored by Ll.c (ekjent CH^.MeOK 95:5). The mixture was then concentrated 
25 under reduced pressure. The resulting residue was dissolved in ethyl acetate (100 ml) 
and washed with saturated aqueous NaHCO, solution until basic pH, and with brine 
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until neutral pH. The organic layer was, then dried over MgSO., and concentrated under 
reduced pressure. 

Purification of - the resulting residue by flash chromatography (eluent: 
CH 2 CIj.MeOH. 95:5) afforded the desired compound (8.7 g, yield: 61%). 
5 'H-NMR (CDO,. 100 MHz) 5: 8.00 (s, 1H. NH). 7.80 (m. 2H. arom. H). 720 (m. 9H. 
arom. H. NH). 5.40 (m. 1H, NH), 5.10 (m, 1H, CH). 3.80 (s. 3H, OCHJ. 3.50 (m. 2H. 
CH 2 ), 1 .50 (s. 9H. 6 CH,). LC/MS : m/z = 433.3 (M+H). 

Example 2 

N-[2-tertbutaxycart>onylamino ethyO-2-f2~[(lS)'1-{tertbutoxycaitonylamino}-2-{1H)- 
1C indol'3-yi)ethyq-iH-midazol-4-yf}-isobutyramide : 



H 




A solution of the 2-(2-{( 1 S>- 1 Ktertbutoxycart<>nylamjno)-2-(irKjol-3-y1)ethyi}-1 H-<mtdazo*- 
4-yi}-2-methyH>ropionic aad-methyt ester 1 (2.6g, 6 mmol). (prepared according to the 
procedure described in Example 1) and UOH.HjO (l.7g. 6.6 eq.) in THF (50 ml) were 

15 stirred at about S0*C for about 3 hours. The progress of the reaction was monitored by 
tlx. (CHjCI^MeOH, 95:5). The resulting mature was then concentrated in vacuo. About 
50 ml of water was added to the residue which was then acidified with gtactal acetic 
acid until about pH 5. The product of the reaction was then extracted with ethyl acetate 
(3 x 50 ml) and washed with brine unfl neutral pH. The organic layer was dried with 

20 MgSO*. and concentrated under reduced pressure. The resulting intermediate 2 was 
obtained after crystaflfeation in diethyl ether with a yield of 80% (2g). 'H-NMR (400 
MHz, DMSO) 5: 10.9 (s, 1H. NH). 7.1 (m. 7R arom. H, NH). 5.00 (m. 1H. CH). 3.3 (m. 
2H. CHJ. 1.3 (m. 15H. 5 CHJ. LC/MS : mfe = 525.1 (M+TFA). m/z = 413.2 (M+H). 
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The 2^(1SM^tertbutoxycarbonytam^)-2W 
4-yj)-2wnethyH>ropionic acid 2 can be activated preferentialy by carbonykJimidazole in 
an aprotic solvent such- as THF or DMF at about 20-100'C for about 1-4 hour*. 

A solution of the acid 2 (1g. 2.4 mmoO and cartxxiyldumidazole (0.39g. 2.4 
5 mmoO in dry THF (20 ml) was shaken for about 1 hour at room temperature (25*C). 

N-Boc-ethvlene-diamine (0.43g, 2.7 mmof) was added and the mixture was 
shaken for about 1 hour at about 25'C. 

The mixture was diluted in ethyl acetate (100 ml) and washed with saturated 
aqueous NaHCO, solution (2 x 50 ml) and brine until neutral pH. The organic layer was 
10 then dried over MgSO*. and concentrated in vacuo. 

Purification of the resulting residue by flash-chromatography (in CH 2 Clj :MeOH. 
95:5) afforded the desired product 3 with a yield of 77% (1g). 

'H-NMR (400 MHz. DMSO) 5 : 11.6 (s. 1H. NH). 10.7 (s, 1H. NH). 7.00 (m. 9H, arom. 
H. NH). 4.8 (m. 1H. CH), 3.00 (m. 6H. 3 CHJ. 1.3 (m. 24H. 8 CHJ. LC/MS : mfe = 
15 667.3 (M+TFA). 555.3 (M«-H). 

Examples 3-1178 

The following compounds were prepared analogously to the procedure 
described for Exampie 1 or 2 using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those " 
20 skilled in the art or as enabled by the teachings herein. Each combination of R s . R 5 
shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (PG (2 substrtuentsJR 3 (12 substituents)(R* (49 substituents)) _ 
= 1176. 



R s 




PG can also be hydrogen in the foregoing formula. 
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* for this substituent, the corresponding tmklazolt derivative was obtained after d ©protection 

vie catalytic hydrogenstion of the be nzytoxy phenyl substituent 
- for this substituent the corresponding imidazole derivative was obtained after (^protection 

via catalytic hydrogenation of the nitrophenyi substituent 

Z 3 : 
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SYNTHESIS OF AMIDES FROM IMIDAZOYL INTERMEDIATES 

R 3 



H 2 N 




General procedure: Carboxyfc acids are activated overnight at room 
temperature with carbonyidiimidazole in an aprotic solvent such as chloroform, THF or 
5 THF/DMF before addition of an amino starting material as shewn above followed by a 
further 12-15 hours of stimng. The excess acylating agent is quenched with 
ammomethylated resin for about 12-15 hours and then purified on silica gel pad with 
dichloromethane or ethyl acetate as eluent 

For protected basic derivatives (R*= (CH^NHBoc and/or X= containing NHBoc 
10 group), the corresponding deprotected compounds were obtained after treatment under 
ackJic condition (DCM/TFA 10%) to remove the Boc group. 



2-Furancarbcxylic acid (12.6 mg, 0.11 mmoO was activated overnight at about 
22*C with carbonykfimidazote (0.11 mmol, 0.2M in chloroform). 2-{(1SM-Amino-2- 
pndo»-3ir!lethyf^^ (0.1 mmol, 0.5M in chloroform) was added to 

the media and the mixture was stirred for about 12 hours at about 22*C. 
20 Aminomethylated resin was then added (50-60 mg, 1.2 mmol/g, Novabtochem) in order 
to quench the excess of acylating agent for about 12 hours. Purification on siica gel pad 
(200 mg, AUtech) wrth ethyl acetate as eluent gave the expected product (37.2 mg, 



Example 1179 
2^(1S)-U{(2-Furanyl)(&rt>onylam{rK>y^^ 
<Q* l H 2g N 4 0 2f MW=396.45): 



15 
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94%). 'H-NMR (CDCl,, 100MHz) 8: 8.36 (br s. 1H); 7.67-6.4 (m, 16H) ; 5.48 <qd, 
J-7.1HZ, 1H) ; 3.6 (ABX system, 2H). LC/MS : mfe = 397 (M+H). 

Examples 1180 -3615 
The following compounds were prepared analogously to the procedure 

5 described for Example 1179 using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabted by the teachings herein. Each combination of R\ R* and 
X 2 , shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 3 (4 substituents))(R 5 (7 substituents))(X 2 (87 substituents)) 

10 - 2436. 
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O. H 



H,N 



H 2 N 



-tTs-O-n 



.0 



SYNTHESIS OF UREAS AND THIOUREAS FROM IMIDAZOYL INTERMEDIATES 
From isocyanates and isothiocyanatss: 




_ T 

1)X2NCY.CHCl3 ^ 



R J 



. Rm. Temp. fc N N >r=r N 

r — - . T H H 



2) Arrinomethytated ' ^A- - r s 

resin Rut Temp. HN 

5 YisOorS 

Genera! procedure: Isocyanates or isothiocyanates are shaken overnight at 

room temperature with an imklazoyi intermediate in an aptotic solvent tike 

dichioromethane, chloroform or chloroform/OMR The reaction is quenched by addition 

of aminomethyiated resin for about 12-15 hours and purified on sSca gel pad with ethyl 

10 acetate as duent 

For protected basic derivatives (R 3 = (CH^NHBoc), the corresponding 

deprotected compounds were obtained after treatment under acidic condition 

(DCM/TFA 10%) to remove the Boc group. 

Example 3616 

15 2^(tK>Mf2,4-D«£/o^ 

imidazole (C^F^gO, MW=457.49): 
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2,6-Difluorcphenylisocyanate (36 nL, 0.3 mmol) and 2^(1/?H-a™no-2-[indol-3- 
yHelhylH-P^y^^H^Wazole (60.4 mg, 0.2 mmol) were stirred overnight in 2 mL of 
anhydrous dichloromethane. Fiftration and purification by flash chromatography on silica 
5 gel (ethyl acetate/heptane 1:1 as eluent) afforded the expected product as a white 
powder (27 mg, 30%). *H-NMR (DMSO D B| 400MHz) 6: 12.03 (s. 1H) ; 10.77 (s. 1H) ; 
8.47 (5. 1H) : 8.1 (dd, 1H) ; 7.8-6.92 (m. 14H) ; 5.11 (dd. J=7 and 14Hz. 1H) ; 3.3 (m. 
2H). LC/MS : m/z = 458 (M+H). 

Examples 3617 -4435 

10 The following compounds were prepared analogously to the procedure 

described for Example 3616. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Eacn combination of R 3 . R 5 , and 
X 2 with Y is O or X 2 with Y is S, shown below, were or can be synthesized, therefore, 

15 the number of Examples are calculated by multiplying (R 3 (3 substituents))(R 5 (7 
substituents))(X 2 (39 substrtuents)) = 819. 
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X 1 when Y * O: 



cr cr ci ^cr 




{O.Bf.F,0M«.N0 2 ,CFJ 




:CXar.F.OMe.NO r CFJ 



ta.Br.F.OOe.NOj.CFJ . 
NO, ^ 0 

X 2 when Y is S: 

cr a 1 cr c6 ^ 0 xx 
— o- ccr J- 7 

From carbamate intermediates and primary and secondary amines: 

General Procedure: The preparation of carbamate intermediates ts described in 
5 the literature (Takeda, K. et al. Tetrahedron Letters 1983, 24. 4569-4572; Nfrmira, N. et 
al.. Anal. Chem. 1986, 58, 2372-2375) from amino derivatives and N,N- 
disuccinimidytaarbonate in acetonitriie at room temperature. 




Example 4436 

1 0 2^(lRH'[(^^^o-1^ynolkiinyioxy)cart>^ 
imidazole (C^Jifi* MW=443.46) : 
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302.4 mg (1 mmol) of 2^(1fl)-1-amino-2-[i^^ 
previously dissolved in 20 mL of anhydrous acetonitrile was adaed dropwise to a 
solution of N.N'^isucan»midylcart5onate (528 mg. 2 mmol. DSC) in 20 mL of anhydrous 
acetonitrile during 1.5 hour. After a further 4 nours of stirring at room temperature, the 
solvent was evaporated in vacuo and the residue redissolved in 30 mL of chloroform. 
Excess DSC was then discarded and the organic !ayer washec witn water (4x30 mL). 
dnec over MgSO, ano concentrated to octain a brown solid (215 mg-. 49%). 'H-NMR 
fCDCi 3 , 100 MHz) 5: 8.22 (br s. 1H) ; 8.1-7.08 (m_ 12H) ; 5.9 (br s. -H} ; 4.97 (dd. J=3.6 
and 3.3Hz. 1H) ; 3.75 (dd, J=3.6 and 14.8Hz. 1H) . 3.06 (dd. J=9.7 and 14.6Hz. 1H) ; 
2.96 (s. 2H) : 2.89 (s. 2H). LC/MS : m/z = 329 ((M+H>-SuOH. 
, O 



1)X 1 X*NH X 
Acetonitrile. R.T. 




2) Amnometrrylated 

resin, R.T. 




General procedure: A primary or seconcary amine is stirred for aoout 2-15 hours 
at room temperature with a carbamate intermediate in an aprotic solvent like 
acetonitrite. Tetrahydrofuran and aminomethylated resin are then added and the 
reaction is then stirred for about 12-15 hours. Ureas are isolated after filtration, rinsed 
with ethyl acetate and evaporated in vacuo. 

For protected basic derivatives (R 3 = (CH^NHBoc), the corresponding 
deprotected compounds were obtained after treatment under acidic condition 
(DCM/TFA 10%) to remove the Boc group. 

Example 4437 

2H(1fihU(Benzyiamino)cart>onyla imidazole 
(CtiHxNfi, MW=435.53): 
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Benzylamine (5 jiL, 50 mmol) and 2-(( 1 -amirxD-2-pndol-3-y1]ethy^ 
1H-im»d azote (24 mg, 54 mmoO were stirred for about 2 hours at room temperature in 
anhydrous acetonitrite. Aminomethyiated resin (50 mg, 0.75 mmol/g, Novabiochem) 
5 was then added and after further stirring overnight, the title product was obtained by 
filtration on silica gel pad (200 mg) and evaporated in vacuo as a brown powder (20 mg t 
92%). 1 H-NMR (DMSO D § . 100 MHz) 8: 10.8 (br s. 1H) ; 7.9-6.88 (m, 17H) ; 6.53 (m, 
2H) ; 5.12 (dd, J=6 and 14.6Hz, 1H) ; 4.28 (m, 2H) ; 3.25 (m, 2H). LC/MS : mfe = 436 
(M+H). 

10 Examples 4438-84S9 

The following compounds were prepared analogously to the procedire 
described for Example 4437, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 3 , R 5 and 

15 NX'X 2 , shown below, were or can be synthesized, therefore, the number of Examptes 
are calculated by multiplying (R 3 (3 substituentsJXR 5 (12 substituents)XNX 1 X 2 (112 
substituents)) = 4032. 




20 F?: 




R 5 : 
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Primary amines 

CK^s o-^s o^. 
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SYNTHESIS OF SECONDARY AMINES BY REDUCTIVE AMINATIONS OF 
IMIDA20LYL INTERMEDIATES 

(Kaktor. S.W. ;. Sieget M.G.: Fritz, J.E ; Dressman. B.A. ; Hahn, PJ. 
Tetrahedron Letters 1 996, 37, 7193-7196) 




3) CarboxaJdehyde 
resin. DCM 

General procedure: Condensation of aldehydes with an imidazolyl intermediate 
in a protic solvent like methanol yields knines which are reduced in presence of 
AMBERLITE® IRA-400 borohydride. The slurry is then shaken overnight and the 
excess amino intermediate is quenched by addition of dfchloromethane and aldehyde 
Wang resin. After further overnight stirring, the mixture is filtered, evaporated and 
purified on silica gel pad with ethyl acetate as eluent 

For protected basic derivatives (R 3 = (CH^NHBoc). the corresponding 
deprotected compounds were obtained after treatment under acidic condition 
(DCM/TFA 10%) to remove the Boc group. 

Example 8470 
2J(lR)-W(4^ethoxybenzyl)amino]-2-{imtoh 
(C^s^O, MW=42Z54): 




2^(1/^1-Amino-2T»ndol-3-yi>thyfHi3neny^ (36.3 mg, 0.12 mmol) 

and p-anisakJehyde (12 uL, 0.1 mmol) in 1 mL of methanol were shaken for about 2 
hours at about 22*C. Borohydride resin (76 mg, 2.5 mmoVg, AMBERUTE® IRA-400) 
was then added and the slury was stirred overnight before addition of dichloromethane 
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(1 mL) and aldehyde Wang resin (31 mg, 3.22 mmol/g, Novabkxhem). After about 8 
hours of stirring, the slurry was then filtered and evaporated in vacuo to give a yellow 
solid (32.2 mg, 76%). 'H-NMR (CDO* 100MHz) 5: 8.86 (br s t 1H); 7.73-6.68 (m, 15H) ; 
4.62 (s, 1H) ; 4.33 {dd, J=4.7 and 8.5H* 1H) ; 3.81 (s f 2H) ; 3.74 (a, 3H) ; 3.27 (ABX 
5 system, 2H) ; 2.26 (s, 1H). LC/MS : mfe = 423 (M+H). 

Examples 8471 - 9331 
The following compounds were prepared analogously to the procedure 
described for Example 8470, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
10 skilled in the art or as enabled by the teachings herein. Each combination of R 3 , R 5 and 
A 1 , shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 3 (3 substituents))(R 5 (7 substituents))(X? (41 substituents)) 
= 861. 
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SYNTHESIS OF AM1DINES BY CONDENSATION OF AN IMIDAZOLYL WITH 

THIOIMIDATES 




5 



A series of thioimidates were previously synthesized by condensation of 



thioamides and iodomethane in acetone at room temperature. The precipitate was 
collected and then rinsed with acetone. Thioimidates so formed were used without 
further purification. 

General procedure: Thioimidates are stirred overnight at room temperature with 
10 an amino intermediate in 2-propanoi or 2-propanbl/DMF before addition of 
tetrahydrofuran and aminomethytated resin. Further stirring overnight followed by 
filtration and washing with ethyl acetate yields an iodohydrate amidine after evaporation 

in vacuo. 



15 de protected compounds were obtained after treatment under acidic condition 
(DCM/TFA 10%) to remove the Boc group. 



2^(lRyi-[(2-Thwyt(hnino)methy0arTuno^ 
hydrobdide (C^N&HI, MW=539.43) : 



2^(i/^i-Antino-2^inc^ (15.1 mg, 0.05 mmol) 

and S^ethy^2*iophenethkxarboximide hydroiodide (13 mg, 0.06 mmol) were shaken 
in 1 mLof 2-propanoi for about 16 hours. Aminomethytated resin (50 mg, 131 mmol/g, 



For protected basic derivatives (R 3 = (CH 2 ) 4 NHBoc), the corresponding 



Example 9332 



20 
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Novabiochem) was then added and after further stirring overnight, a brown solid (19.8 
mg, 84%) was isolated by filtration and evaporation in vacuo. 'H-NMR (MeOD. 
100MHz) 5: 8.15 (m, 1H) ; 7.84-6.96 (m. 13H) ; 5.3 (m. 1H) ; 3.61 (m, 2H). LC/MS :mte 
= 412 (M+H). 
5 Example? 9??3 - 

The foDowing compounds were prepared analogously to the procedure 
described for Example 9332, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabted by the teachings herein. Each combination of R 3 , R s and 
10 X 2 . shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 3 (7 substituents))(R 5 (7 substituents))(X 2 (12 substituents)) 
= 588. 



NRHI R 3 



15 
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SYNTHESIS OF AMIDINES BY CONDENSATION OF AN AN1UNE WITH 

THIOiMIDATES 




5 Examples 9921 - 9926 

The following compounds were prepared analogously to the procedure 
described for Example 9332, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 4 and X 7 , 

10 shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 4 (2 substftuents))(X 7 (3 substttuents)) = 6. 

JO 4 * 
H NH .HI 

IMIDAZOLE DERIVATIVES W-ALKYLATION 
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General procedure: A solution of an imidazole intermediate, an alkylating agent 
such as an a-bromoketone, an a-bromoester, an aryl or alkyl bromide or a suHonyl 
chloride, in the presence of an organic or non-organic base which can be or not be 
supported on a resin such as polystyrene resin, in an aprotic solvent like THF, CH^N, 
DMF is heated at 20-80*C for 2-48 hours. The resulting N-alkyiated compound can be 
isolated either by aqueous work-up followed by flash chromatography on silica gel. or 
by addition to the reaction mixture of a nudeophile supported on polymer (to trap the 
excess of electrophile) such as aminomethyl or thiom ethyl polystyrene resin followed by 
filtration and then rapid purification of the resulting residue on a silica gel pad (using 
AWtech silica cartridge and Alltech manifold). 

Example 9927 
2-l1(SH1 f 1'Dimethylethoxy)carbonytam'!^ 
1H-imidazote 




To a solution of 2-[1(SH0.1^niethytethoxy)cartx^ 
pbenyMH-imidazole (100 mg, 1eq) in DMF (2 mL) were successively added 
morpholinomethyf polystyrene resin (Novabiochem, toadng : 3.51 mmoi/g, 159 mg, 2 
eq) and 1 -broroo-2-butanone (28 mL, 2 eq). After about 18 hours of stirring at about 
20*C, 2 mL DMF were added to the reaction mixture fcBowed by 
aminomethylpolystyrene resin (Novabteochem, loa<6ng: 1.73 mmoi/g, 319 mg). The. 
mixture was stirred overnight at 20*C and filtered. The filtrate was concentrated under 
reduced pressure and then purified by a rapid filtration on a silica gel pad (Afiech sifca 
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cartridges) with ethylacetate as eluent to yield 107 mg (90% yield) of the title 
compound. NMR fH. 400 MHz, CDCIj) 5: 7.80-6.98 (m. 11H, arom. H), 5.45 (d. 1H. 
NH). 4.80 (m. 1H. CHX 4.40 (AB, J = 18Hz, UCHfiO), 3.33 (m. 2H. CHJPh), 2.25 (m. 
2H. CHfiHJ. 10 (t, 3H, CHJ. LOWS : calculated MW = 433.5. m/z = 434.2 (M+H), mfe 
5 = 432.2 (M-H). 

Examples 9928 - 12307 
The following compounds were prepared analogously to the procedure 
described for Example 9927, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
10 staled in the art or as enabled by the teachings herein. Each combination of R*. R 5 and 
R\ shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 1 (34 substituents {see definitions of Z^XR 3 (5 
substituentsJKR 8 (14 substituents)) = 2380. 



15 
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X) -6 xi„ xv v o... 

1 6". 

*r^P "tf Vo 



o H a n i A 



*ln case of bromide derivatives, cesium carbonate was used instead of 
5 morpholinomethylpolystyrene resin and thiomethyl resin was used instead of 
aminomethyiresin. 
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— 0" Br -O f -O* — O n » — ^ 

HO 



NO, 



JO 




IMIDAZO-PYRA2NES 




General procedure: intermediate (a) is treated with an acidic solution preferrabfy 
TFA in DCM at about 20-3CTC for about 1-4 hours. The mixture is then concentrated 
under reduced pressure to afford a dihydro-imklazD-pyrazine. 
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Example 1230$ 

5, 8-DihydroS-(3-indo!yl)methyf-2, 6-diphenyHmida2o[1 t 2-a]pyrazine : 




A solution of 241(SH1.1^^©thytethoxy)cart^ 
(benzoylmethyO^phenyMHwmfcJa^oie (prepared as described previously) (100 mg) in 
a mixture of 10% TFA in DCM (1.3 mL) was stirred for about 3 hours at about 20X and 
concentrated under reduced pressure to yield the expected dihydroH'mrdazo-pyrazine 
(yield = 95%). LC/MS : calculated MW : 402.19, m/z = 403.2 (M+H). 

Examples 12309 - 12532 

The following compounds were prepared analogously to the procedure 
described for Example 12308, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 5 and R 7 , 
shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R s (7 substituents))(R 7 (32 substituents)) = 224. 
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IMIDAZO-PYRAZ1NES 

r 



DCM 



N 



General procedure: Intermediate (b) ts treated with an acidic solution preferably 
TFA in DCM at 20-30'C for 1-4 hours. The mixture is then concentrated under reduced 
pressure to afford compound (c) which is oxidized to the corresponding tufly aromati zed 
imkJazopyrazine either by keeping ft in solution in methanol or DMSO for 5 hours-3 days 
at about 20*C or by using an oxidative reagent such as manganese dioxide in a orotic 
or aprobc solvent such as MeOH. toluene or chloroform at 2O-70*C for 2-10 hours or 
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chromic acid supported or not on a resin in a protic solvent like methanol at 40-70 # C for 
3-15 hours. 

Example 12533 

2,&-Dipheayt-imidazo{1 ,2-aJpyrazine-8-butanamine : 



A solution of 2-{1,5-bis{(1 J^methytethoxy)cart>onyiam^ 
imidazole (50 mg) in a mixture of TFA/DCM 10% (700 ml) was stirred at about 20 # C for 
about 3 hours and then concentrated under reduced pressure to yield the intermediate 
dihydro-imidazo-pyrazine as its trifioroacetate salt This salt was dissolved in MeOH 

10 (1mL) and manganese dioxide (30 mg) was added After about 3 hours of stirring at 
about 20* C, the mixture was filtered on a CEUTE® pad and the filtrate concentrated 
under reduced pressure to afford the fully aromatized imidazo-pyrazine (78%yieW). 
NMR fH, 400 MHz, CD 3 OD) : 8.75-7.34 (m, 12H. arom. H), 3.32 (m, 4H, CHJ. 2.10 (m t 
2H, CHj), 1 .90 (m, 2H, CHJ. LC/MS : calculated MW = 342.4, m/z = 343.2 (M+H). 

15 Examples 12534-13773 

The following compounds were prepared analogously to the procedure 
described for Example 12533, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R* and R 7 . 



20 shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 3 (5 substtuentsJXR 5 (8 substrtuents)XR 7 (31 substituents)) 



5 




♦ 



= 1240. 
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R 7 : 




TETRAHYDRO-IMIDAZO-PYRAZ1NES 




5 

General procedure: lntermedate (d) is treated with an ackSc solution preferrabty 
TFA in DCM at 20-30*C for 1-4 hours. The mixture is then concentrated under reduced 
pressure to afford the intermediate dihydro-fmtdazopyrazine (e). Reduction of (e) to the 
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corresponding tetrahydro-imidazopyrazine is achieved by catalytic hydrogenation or by 
using any reducing agent such as NaBH* (which can be supported on a resin). 
NaBH(OAc)a t Na8H 3 CN in a protic sch/ent such as MeOH at pH maintained weaWy 
acidic (around pH 5) by addition of acetic acid or TFA. 
5 Example 13774 

6-Ethyl-5,6J,8-tetrahydro-2^henyt^(S)-ptenylmethyti^^ : 




2-[1 (SH1 ,1^methytethoxy)cart>ony^ 
phenyMH-imidazole (60 mg) in a mixture of 10% TFA in DCM was stirred at about 

10 20*C for about 3 hours and then concentrated under reduced pressure. The resulting 
intermediate dihydro-imidazo-pyrazine was dissolved in methanol and borohydride 
supported on resin (AMBERUTBS IRA 400, AJdrich, 2.5 mmol BH 4 7g ; 4 eq) was 
added. The pH was maintained at about 5 by addition of drops of TFA After about 2 
hours of stirring at about 20*C, the mixture was filtered and the filtrate concentrated 

15 under reduced pressure. The residue was purified by flash chromatography (ethyl 
acetate/Heptane 7:3 ; Rf = 0.30y. The tetrahydronmkiazo^yrazine was obtained as a 
single diastereoisomer in 86% yield (38 mg). NMR {'H, 400 MHz, CDCy 5: 7.80-7.10 
(m, 11H, arom. H), 4.28 (dd, 1H, 3 J = 10 Hz. \J = 3 Hz, H8), 3.95 (dd, 1H, 2 J = 11.5 Hz, 
3 J = 3.6 Hz), 3.85 (dd, 1H, 2 J = 13.6 Hz, \J = 3.0 Hz), 3.60 (t. 1H, 2 J = 3 J = 11.5 Hz), 

20 3.85 (dd, 1H, 2 J = 13.6 Hz, 3 J = 10. Hz), 2.98 (m, 2H), 1.85 (s, 1H. NH), 1.55 (m, 2H, 
CHJ, 0.95 (t, 3H, CHJ. NMR C*C, 100 MHz, CDCy : 146.3, 140.9, 138.0, 134.4, 129.4, 
128.6, 128.5, 126.6. 126.5. 124.8, 113.8, 55.9, 54.4. 50.2, 40.0, 26.6, 10.0. 
LC/MS : calculated MW = 317.43, mtz = 31 8.20 (M+H). 

Examote 1377$ 

25 The following compound was prepared analogously to the procedure described 

for Example 13774 using the appropriate starting materials, which can be obtained from 
commercial sources or synthesized according to methods known to those skffied in the 
art or as enabled by the teachings herein. 
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N-SUBSTITUTED TETRAHYDRO^iMIDAZO-PYRAZJNES 




m tfl) 

Genera) procedure: A compound of formula (f) caq react with isocyanates, 
5 isothtocyanates, N-succinimidyl carbamates, acyi chlorides or activated carboxylic acids 
in an aprotic solvent at 20-70*C for 2-18 hours. The resulting derivative can be isolated 
by evaporation of the mixture followed by flash chromatography on silica gel or by 
addition to the mixture of a nudeophiie supported on polymer such as aminomethyi or 
thiomethyl polystyrene resin followed by a filtration. 
10 ~~ Example 13776 

5, 6, 7, 8-Tetrahydrv~7^methoxymetty 6^iphenyM(S)-phenyimethy1- 
imidazo[1,2-a]pyrazine 




To a solution of 5 f 67 f 8^etrahydro-2,^ipheny^S)-p^ 
15 alpyrazine (29 mg) in chloroform were successively added 
morpholinomethytpolystyrene resin (Novabiochem, toadng = 3.51 mmol/g, 50 mg, 2eq) 
and methoxyacetytehloride (10 mL, 1.3 eq). After about 3 hows of stirring at about 
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20 # C, chloroform was added to the mixture followed by ami rvomethyl polystyrene resin 
(Novabiochem, loading * 1.2 mmol/g, 132 mg, 2 eq). The reaction mixture was stined 
for another 2 hours and then filtered. The filtrate was concentrated under reduced 
pressure to afford 23 mg of the title compound (yield » 68%). NMR fH t 100 MHz. 

5 CDGW : 7.9-7.0 (m. 16H, arom. H), 6.6 (m, 1H, H,) f 5.3 (m, 1H, H,), 4.6 (dd. 1H, *J = 
13Hz, H5). 4.35 (dd, 1H ( 2 J = 13 Hz, M = 5 Hz, H5*). 3.7-2.9 (m, 5H, CH/>h, OCHJ. 

The following tables of compounds illustrate some of the compounds of the 
present invention that were synthesized and provide the hptc retention time (denoted Rt 
or Tr) in minutes and mass spectra results of each compound. 

10 Mass spectra were acquired on a single quadrupole etectrospray mass 

spectrometer (Micromass, Platform mode!), 0.8 Da resolution. A monthly calibration, 
between 80 and 1000 Da. is performed with sodium and rubidium iodide solution 
isopropanol/water (1/1 Vol.). 

HPLC retention times were acquired on an HPLC system: HP1 100 (Hewlett- 

1 5 Packard) equipped with a photodiode array UV detector. 

The HPLC conditions are as follows and the conditions used for each of the 
following tables of compounds are noted below, the wavfength of the UV detector is 
noted in parenthesis after the formula number. 

Condition A : 

20 Solvent: A : Water + 0.4% Formic acid 

B : Acetonttriie + 0.4% Formic acid 



T(min) 


A% 


3% 


0 


90 


10 


.5 


90 


10 


16 


40 


60 


17 


10 


90 


20 


10 


90 



Flow rate: 1 ml/rran 
25 Injection volume votume : 20 \xL 

Column : Kromasfl ODS 5*un 150*4.6 mm i.d 
Temp. : 40 °C 
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Condition A, : 

Solvent : A : Water ♦ 0.4% Formic acid 

B : Acetonrtrile ♦ 0.4% Formic acid 



T(min) 


A% 


B% 


0 


90 


10 


> 

2 


90 


10 




10 


90 


20 


10 


90 



Flow rate : 1 ml/min 
Injection volume : 20 |iL 
Column : Kromasil ODS 5^m 150*4.6 mm i.d. 
Temp. : 40 °C 
10 Condition A,: 

Solvent: A : Water ♦ 0.4% Formic acid 



T(min) 


A% 


B% 


0 


90 


10 


5 


90 


10 


16 


46 


54 


17.5 


10 


90 


22 


10 


90 



15 



Ftow rate : 1 ml/min 

infection volume : 20 jiL 

Column : Kromasil ODS Spm 150*4.6 mm i.d. 

Temp. :40°C 
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Condition A« : 

Solvent : A : Water ♦ 0.4% Formic acid 

B : Acetonitrile ♦ 0.4% Formic acid 



T(min) 


A% 


B% ; 


0 


90 


10 


S 


90 


10 


20 


10 


90 


25 


10 


90 



5 

Flow rate : 1 ml/min 
Injection volume : 20 pL 
Column : Kromasil ODS 5^m 150*4.6 mm i.d. 
Temp. : 40 °C 
10 Condition A, : 

Solvent : A : Water + 0.4% Formic acid 

B : Acetonitrfle ♦ 0.4% Formic ackj 



T(min) 


A% 


B% 


° 


90 


10 


5 


90 


10 


25 


10 


90 


30 

i 


10 


90 



15 Flow rate : 1 ml/min 

Injection volume : 20 \*L 

Column : Kromasfl ODS 5\xm 150*4.6 mm i.d. 

Temp. : 40 °C 
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Condition B : 

Solvent : A : Water + 0.02% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 




B% 


0 


100 


0 


1 


100 


0 


8 


30 


70 


10 


30 


70 



Row rate : 1.1 ml/min 
injection volume : 5 pL 

Column : Uptisphere ODS 3pm 33*4.6 mm i.d. 
Temp. :40°C 

Condition C : 

Solvent : A : Water ♦ 0.02% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 


A% 


B% 


0 


100 


0 


1 


100 


0 


10 


85 


25 


12 


85 


25 



Flow rate : 1.1 ml/min 
Injection volume : 5 tiL 

Column : Uptisphere ODS 3pm 33*4.6 mm i.d 
Temp. : 40 °C 

Condition D : 

Solvent : A : Water + 0.04% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 


A% 


B% 


0 


100 


0 


1 


100 


0 


8 


30 


70 


10 


30 


70 



69 



WO 02/10140 



PCT/US01/23959 



Flow rate : 1.1 ml/min 
Injection volume : 5 pL 

Column > Uptisphere ODS 3^m 33M.6 mm Ld 
Temp. : 40 °C 

Condition E : 

Solvent : A : Water + 0.04% Trtfluoroacetic acid 
B : Acetonitrile 



T(m»n) 


A% 


B% 


0 


90 


10 


1 


90 


10 


8 


0 


100 


10 


0 


100 



Row rate : 1.1 ml/min 
Ir^ecfion volume : 5 pL 

Column : Uptisphere ODS 3jim 33*4.6 mm i.d 
Temp. : 40 °C 

In the following description Formula numbers are noted in bold and the the 
wavelength is in parenthesis. 

> Method A = Used for Tables of compounds of Formulas: 17 (250). 18 (250) and 57 
(220). 

> Method A4 = Used for Tables of compounds of Formulas: 58 (210). - 

> Method B = Used for Tables of compounds of Formulas: 7 (220) r 8 (220), 9 (220), 
10 (220), 11 (220), 12 (250). 19 (220), 20 (260), 21 (250). 25 (240), 26 (220). 27 
(220). 28 (220). 29 (220). 37 (220). 38 (220), 39 (220). 40 (240). 44 (220), 45 (220). 
46 (220), 47 (220), 48 (220), 49 (250), 55 (260). and 56 (220). 

> Method C = Used for Tables of compounds of Formulas: 1 (220), 2 (220), 3 (220), 4 
(260), 5 (220), 6 (220). 13 (220). 14 (220). 16 (260), 23 (250), 24 (250). 30 (220), 31 
(254), 32 (250). 33 (250). 34 (250). 35 (250). and 36 (254). 

> Method D = Used for Tables of compounds of Formulas: 15 (220), 51 (220), 52 
(220). 53 (220), and 54 (22)). 

> Method E = Used for Tables of compounds of Formulas: 22 (250). 41 (220), 42 
(250). 43 (220), and 50 (250). 
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Fxam ple 13777 : N^1'(4-(3-bromophenyl)-1H-irnidazol-2-yO-5-methyihexy^N- 
cyclohexylamine 

13777. 1) 2-((tert-butoxycarbonyl)amino)-6-methylheptanoic acid 

A solution of diisopropylamine (13.2 ml; 0.094 mol) in 130 ml tetrahydrofurane (THF) was 
cooled down to about -40 °C. n-Butyliithium (37 ml of a 2.5 M solution in hexane; 0.094 
mol) was added dropwise. The temperature was left to return to about 0 °C. At this 
temperature, Boc-glycine (5 g; 0.028 mol) in solution in 30 ml THF was introduced into the 
mixture. After ten minutes at this temperature, 1-bromo-4-methyIpentane (7.9 ml ; 
0.056 mol) in solution in 20 ml THF was quickly added. The temperature was then left to 
return to about 23 °C and the mixture agitated for about one hour at this temperature. After 
hydrolysis with 100 ml water and acidification with 150 ml of a saturated potassium 
hydrogenosulfate solution, the obtained mixture was extracted with 2 times 50 ml ethyl 
acetate. The organic phase was washed with 100 ml water followed by 100 ml of a 
saturated sodium chloride solution. After drying on magnesium sulfate and evaporation of 
the solvent, the residue obtained was purified on a silica column (eluent : ethyl acetate - 
heptane / 6-4) to produce a white-colored powder with a yield of 50%. MH+ = 260.3. 

13777.2) tert-butyt 1-(4-(3-bmmophenyl)-1H-imidazol-2^ 

A mixture of 2-((tert-butoxycarbonyl)amino)-6-methylheptanoic acid (3.5 g; 0.0135 mol) and 
cesium carbonate (4.89 g ; 0.015 mol) in 100 ml ethanol was agitated at about 23°C for 
about 1 hour. The ethanol was eliminated by evaporation under reduced pressure in a 
rotative evaporator. The mixture obtained was dissolved in 100 ml of dimethylformamide 
and 3-bromophenacyl bromide (3.75 g; 0.0135 mol) was then added. After about 16 hours 
agitation, the solvent was evaporated under reduced pressure. The mixture obtained was 
taken up in ethyl acetate and the cesium bromide was then filtered. The ethyl acetate of the 
filtrate was evaporated and the reaction oil was taken up in a mixture of xylene (100 ml) and 
ammonium acetate (46.2 g; 0.6 mol). The mixture was then heated to reflux for about one 
hour and a half and, after cooling, a mixture of icy water and ethyl acetate was poured in 
the reaction medium. After phase separation, the organic phase was washed with a sodium 
saturated bicarbonate solution, dried over magnesium sulfate and then evaporated under 
vacuum. The solid obtained was filtered and then washed with ether to produce a white 
powder (yield of 63%). Melting point: 134-1 36 °C. MH+ = 436.2. 
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13777. 3) 1-(4-(3-bromophenyl)- 1 H-imidazol-2-yt)-5-methyl- 1 -hexanamine 

terf-Butyl 1 -(4-(3-bromophenyl)-1 H-imidazol-2-yl)-5-methylhexylrarbamate (obtained at 
stage 13777.2; 3.5 g; 0.008 mol) was agitated in 120 ml of an ethyl acetate solution 
saturated in hydrochloric acid for about 2.5 at a temperature of about 55 °C. The solid 
obtained was filtered and washed with ether. A white powder was obtained with a yield of 
97%. Melting point: 200-202 °C. MH+ = 336.2. 

13777.4) N^1H4-(3-bromophenyl)-1H-imidazol-2^ N-cyclohexylamine 

A mixture containing 1-(4-(3-bromophenyI)-1 H-imidazol-2-yl)-5-methyl-1-hexanamine 
(obtained at stage 13777.3; 0.8 g; 0.0019 mol), triethylamine (0.4 ml; 0.003 mol) and 
cyclohexanone (0.32 ml; 0.0023 mol) in 10 ml methanol was agitated for about 30 minutes 
at about 23 °C. Sodium triacetoxyborohydride (630 mg ; 0.003 mol) was then added. The 
reaction mixture was agitated for about 16 hours and then poured into water. After 
extraction with ethyl acetate, the organic phase was washed with a saturated sodium 
chloride solution and then dried over magnesium sulfate. The solvent was evaporated and 
the residue purified over a silica column (eluent mixture CH 2 CI 2 -MeOH / 95-05). A white- 
colored powder was obtained with a yield of 38%. Melting point: 236-238 °C. MH+ = 418.2. 

Exam ple 13778 : N-{1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)heptyl}cyclohexanamine 

13778.1) tert-butyl 1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)hep 

This compound was obtained according to a protocol analogous to that of stage 13777.2 of 
example 13777, using 2-((tert-butoxycarbonyl)amino)octanoic acid (6.2 g; 0.024 mol) 
instead of 2-((tert-butoxycarbonyl)amino)-6-methylheptanoic acid and 2-bromo-4- 
fluoroacetophenone (5.2 g ; 0.024 mol) instead of 3-bromophenacyl bromide. A white 
powder was obtained (yield: 58%), which was sufficiently clean to be used as was for the 
following stage. 

13778.2) 1-(4-(4-fluomphenyl)-1H-imidazol-2-yl)-1-hepta^ 

This compound was obtained according to a protocol analogous to that of stage 13777.3 of 
example 13777, using ferf-butyl 1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)heptylcarbamate 
(5.2 g; 0.014 mol) as starting compound. After purification over a silica column 
(eluent: CH 2 Cl r MeOH-NH 4 OH / 89-10-1), a gray powder was obtained (yield of 72%). 
Melting point 148-150 °C. MH+ = 276.2. 
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13778.3) N^1-(4-(4-fluomphenyl)-1H-imidazol-2-yl)hepty^^ 

This compound was obtained according to a protocol analogous to that of stage 13777.4 of 
example 1 3777, using 1-(4-(4-fluorophenyI)-1 H-imidazol-2-yI)-1-heptanamine (0.5 g; 
0.0014 mol) as starting amine and cyclohexanone (0.17 ml; 0.0014 mol) as starting ketone. 
A white powder was obtained with a yield of 15%. Melting point: 190-192°C. MH+ = 358.2. 

Fxam ple 13779 : (1 R)-A/-benzyl-1 -(1 -benzyl-4-tert-butyl-1 H-imidazol-2-yl)- 
2-(1 H-indol-3-yl)ethanamine 

Triethylamine (0.83 ml; 0.006 mol) was added at about 23 °C to a solution of (1R)-1-(1- 
benzyl-4-tert-butyl-1/V-imidazol-2-yl)^{1 H-indol-3-yl)ethanamine (0.7 g; 0.002 mol; 
prepared according to experimental conditions analogous to the preceding examples and 
using the appropriate starting compounds and reaction products) in 15 ml acetonitrile. The 
mixture was agitated about one hour at about 23°C and benzyl chloride (0.23 ml; 0.002 
mol) was added. Agitation was maintained for about 16 hours. The reaction mixture was 
concentrated using a rotative evaporator and the oil obtained was taken up in ethyl acetate 
and water. The aqueous phase was extracted with ethyl acetate and washed with water 
and then with a saturated solution of sodium chloride. The solvents were evaporated under 
vacuum. After purification over a silica column (eluent: ethyl acetate - heptane / 7-3), a 
strong beige solid was obtained in the form of a glue (yield of 5%). Free base. Melting point: 
60-62 C. MH+ = 463.3. 

Pvam ple 13780 : (R,S)-A/-benzyl-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-1-heptanamine 

(R,S)-1-(4-phenyMW-imidazol-2-yl)heptylamine (1 g; 0.003 mol; prepared according to 
experimental conditions analogous to the preceding examples and using the appropriate 
starting compounds and reaction products) was diluted in 20 ml dimethylformamide. 
Potassium carbonate (2.2 g; 0.016 mol) was added at about 23 °C and then benzyl bromide 
(1.2 ml; 0.010 mol) was added quite slowly. The mixture was agitated about 72 hours at 
about 23 °C before being poured in icy water. The mixture was extracted with ethyl acetate. 
The organic phase was washed with water and then a saturated solution of sodium 
chloride. After drying over magnesium sulfate, the solvents were concentrated using a 
rotative evaporator. After purification over a silica column (eluent: ethyl acetate - heptane / 
10-90), a white powder was obtained (yield of 31%). Free base. Melting point: 94-96 °C. 
MH+ = 438.3. 
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Example 13781 : A/-benzyl-A/-((4-(1 , 1 '-biphenyl)-4-yl-1 W-imidazol-2-yl)methyl)- 
1-hexanamine 

A/-benzyI(4-(1 J-biphenyO^-yl-IH-imidazol^-yOmethanamine (1 g; 0.0024 moi; prepared 
according to experimental conditions analogous to the preceding examples and using the 
5 appropriate starting compounds and reaction products) was diluted in 15 ml 
dimethylformamide. Potassium carbonate (1 g; 0.0073 mol) was added at about 23 °C and 
then hexane bromide (0.34 ml; 0.0024 mol) was added quite slowly. The reaction mixture 
was brought around the temperature of about 70°C for about 3 hours before being poured 
in icy water. The mixture was extracted with ethyl acetate and the organic phase washed 
10 with water. After drying over magnesium sulfate, the solvents were concentrated using a 
rotative evaporator. After purification over a silica column (eluent: ethyl acetate - heptane / 
7-3), a light yellow solid was obtained in the form of a glue (yield of 13%). Free base. 
Melting point: 120-122 °C. MH+ = 424.3. 

Example 13782 : A/-benzyl(4-(1 , 1 '-biphenyl)-4-yl-1 H-imidazol-2-yl)- 
15 A/-methylmethanamine 

(4-(1 l 1 , -biphenyl)-4-yl-1H-imidazol-2-yl)-A/-methylmethanamine (1 g; 0.003 mol; prepared 
according to experimental conditions analogous to the preceding examples and using the 
appropriate starting compounds and reaction products) was diluted in 20 ml 
dimethylformamide. Potassium carbonate (1.23 g; 0.009 mol) was added at about 23 °C 

20 and then benzyl bromide (0.34 ml; 0.003 mot) was added quite slowly. The reaction mixture 
was agitated at this temperature for about 48 hours then poured in icy water. The mixture 
was extracted with ethyl acetate and the organic phase washed with water. After drying 
over magnesium sulfate, the solvents were concentrated using a rotative evaporator. After 
purification over a silica column (eluent ethyl acetiate - heptane / 8-2), a white solid was 

25 obtained in the form of a glue (yield of 16%). Free base. Melting point 106-108 °C. MH+ = 
354.2. 

Example 13783 : (R,S)-/V,A/-dihexyl-1-(4-phenyl-1 Wmidazo!-2-yl)-1-heptanamine 

(R,S)-1-(4-phenyMH-imidazol-2-yl)-1«heptanamine (1 g; 0.003 mol; prepared according to 
experimental conditions analogous to the preceding examples and using the appropriate 
30 starting compounds and reaction products) was diluted in 10 ml methanol. Triethylamine 
(0.9 ml; 0.006 mol) was added dropwise and the mixture was agitated for about 30 minutes 
at about 23 D C. Hexanal (0.45 ml; 0.0036 mol) was then added and the mixture was 
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agitated for about one hour at about 23°C. Sodium triacetoxyborohydride (1.3 g; 0.006 mol) 
was finally added. After about two hours agitation at about 23 °C, water was added and the 
reaction mixture extracted with ethyl acetate. The organic phase was washed with water 
and dried over magnesium sulfate before evaporation of the solvents. After purification over 
5 a silica column (eluent: ethyl acetate - heptane / 6-4), a chestnut solid was obtained in the 
form of a glue (yield of 3%). Free base. The melting point could not be measured (sticks). 
MH+ = 426.4. 

Example 13784 : /V-((1 R)-2-(1 H-indol-3-yl)-1 -(4-phenyl- 1 H-imidazol-2-yI)ethyl)- 
2-pyrimidinamine 

10 (lR^2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethanamine (2 g; 0.0066 mol; prepared 
according to experimental conditions analogous to the preceding examples and using the 
appropriate starting compounds and reaction products) was diluted in 10 ml n-butanol. 
2-bromopyrirnidine (1 g; 0.0066 mol) and then diisoethylamine (1.15 ml; 0.0066 mol) were 
added dropwise. The mixture was then heated to around 80 °C for about 16 hours. The 

15 n-butanol was evaporated and the residue taken up in water and ethyl acetate. The organic 
phase was washed with water and then with a saturated solution of sodium chloride before 
being dried over magnesium sulfate and concentrated using a rotative evaporator. After 
purification over a silica column (eluent: ethyl acetate - heptane / 7-3, followed by CH 2 CI 2 - 
MeOH-NH 4 OH/ 95-4.5-0.5 and ethyl acetate). A white powder was obtained (yield of 20%). 

20 Free base. Melting point: 138-140 °C. MH+ = 381 .2. 

Fxamole 13785 : (1 f?)-A/-benzyl-2-(1 H-indol-3-yl)-A/-methyl-1 -(4^phenyl- 1 H-imidazol-2- 
y|)ethanamine 

(1/?)-A/-benzyl-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethanamine (0.5 g; 0.00127 
mol; prepared according to experimental conditions analogous to that of example 38 using 

25 the appropriate starting compounds and reaction products) was diluted in 25 ml 
tetrahydrofurane. Methyl tosytate (0.24 g; 0.00127 mol) was added to the preceding at 
about 23 °C and then potassium tert-butylate (0.15 g; 0.00127 mol) was added quite slowly. 
Agitation at about 23 °C was maintained for about two hours and then the mixture was 
heated to around 60°C for about 8 hours. The solvent was evaporated and the residue 

30 obtained taken up in ethyl acetate and a 10% sodium bicarbonate solution. After phase 
separation, the organic phase was washed with water and dried over magnesium sulfate. 
The solvent was then evaporated. After purification over a silica column (eluent: ethyl 
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acetate - heptane / 7-3), a light beige solid was obtained in the form of a glue (yield of 4%). 
Free base. Melting point: 110-112 °C. MH+ = 407.3. 

Fxample 13786 : (1-ben2yl-4-phenyl-1H-imidazol-2-yl)-W t A/-dimethylmethanamin^ 

(1-benzyl-4-phenyH/-/-imida2ol-2-yl)methanamine (0.6 g; 0.0018 mol; prepared according 
5 to experimental conditions analogous to the preceding examples and using the appropriate 
starting compounds and reaction products) was diluted in 15 ml tetrahydrofurane.. 
Triethylamine (1.12 ml; 0.008 mol) and then methyl 4-toluenesutfonate (0.75 g; 0.004 mol) 
were added dropwise. The mixture was agitated about 48 hours at about 23°C and then 
poured in icy water. After extraction with ether and phase separation, the organic phase 
10 was washed with water and afterwards with a saturated solution of sodium chloride. The 
organic phase was then dried over magnesium sulfate and concentrated using a rotative 
evaporator. After purification over a silica column (eluent: ethyl acetate - heptane / 7-3 
followed by CH 2 CI 2 -MeOH / 95-5), a white powder was obtained (yield of 44%). Free base. 
Melting point: 78-80 °C. MH+ = 292.2. 

15 The following further examples were made according to the procedures described in 
examples 13777 to 13786 and to the general procedures described in this application. 

Exam ple 13787 : te/f-butyl (1/?)-1-(4-tert-butyl-1H-imida20l-2-yl)-2-(1H-indol-3-yl)- 
ethylcarbamate 

Free base. Melting point 104-106 °C. 
20 Example 13788 : (4-phenyM W-imidazol-2-yI)methanamine 
Hydrochloride. Melting point: 228-230 °C. 

Example 13789 : A/-((1 S)-2-(1 H-indoI-3-yl)-1 -(4-phenyM H-imidazol-2-yl)ethyl)- 
1-hexanamine 

Hydrochloride. Melting point: 132-134 °C. 
25 Example 13790 : terf-butyl (R,S)-1-(4-phenyl-1 H-imidazol-2-yl)heptylcarbamate 
Free base. Melting point 102-104 °C. 
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Fxample 13791 : (^(l.l-biphenylH-yl-l-methyl-IH-imidazol^-yOmethanamine 
Hydrochloride. Melting point 279-280 °C. 

Fyam ple 13792 : (1 S)-3-methyl-1-(4-phenyl-1 H-imidazol-2-yl)-1-butanamine 
Hydrochloride. Melting point: 150-152 °C. 

5 Fxamole 13793 : (R,S)-/V-(2-(1-methyl-1H-indoI-3-yl)-1-(4-phenyl-1H-imida 
butanamine 

Free base. The melting point could not be measured (sticks). 

Fvam ple 13794 : (R,S)-A/-benzyl-2-(6-fluoro-1 H-indol-3-yl)-1 -(4-phenyl- 
1 /Y-imidazol-2-yl)ethanamine 

]0 Free base. Melting point 98-100 °C. 

Fyamole 13795 : (R,SH-(2-{1-((terf-butoxycarbonyl)amino)pentyl)-1H-imidazol- 
4-yl)-1,1 , -biphenyl 

Free base. Melting point: 172-176 °C. 

Fyample 13796 : (R,S)-/V-benzyl-1-(4-(1 .l^biphenylH-yl-IH-imidazol^-yl)- 
15 1-pentanamine 

Free base. Melting point 201-203 °C. 

Fyamole 13797 : (1R)-A/-benzyl-2-phenyl-1-(4-phenyl-1H-imidazol- 
2-yl)ethanamine 

Free base. Melting point 228-230 °C. 
20 Fvam ple 13798 : fert-butyl (R 1 S)-1-(4-phenyl-1H-imidazol-2-yl)hexylcarbamate 
Free base. The melting point could not be measured (sticks). 
Fvam ple 13799 : (R,S)-A/-hexyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine 
Free base. Melting point 140-142 °C. 
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Fxampte 13800 : (R,S}-1-(4-phenyl-1H-irniclazol-2-yl)hexylamine 
Hydrochloride. Melting point: 146-148 °C. 

Example 13801 : (R,S)-/\/-benzyl-1 -(4-(4-methoxyphenyl)-1 H-imidazol-2-yl)- 
1-heptanamine 

5 Hydrochloride. Melting point: starting from 115 °C. 

Example 13802 : (R,S)-A/-(2,6-dichlorobenzyl)-1 -(4-phenyl-1 H-imidazoU2-yl)- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13803 : (R t S)-/V-(4-chIorobenzyl)-1 -(4-phenyl-1 H-imidazol-2-yl)- 
10 1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13804 : (R,S)-1-(4-(3-methoxyphenyl)-1Wmidazol«2-yl)heptylamine 

Hydrochloride. Melting point: 110-112 °C. 

Example 13805 : (R,S)-A/-(2-chlorobenzyl)-1-(4-phenyl-1 H-imidazol-2-yl)- 
15 1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13806 : (R,S)-/V-(2-fluorobenzyl)-1-(4-phenyM H-imidazol-2-yl)- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 
20 Example 13807 : (R,S)-A/-butyM -(4-phenyl-1 W-imidazof-2-yl)-1 -heptanamine 
Free base. The melting point could not be measured (sticks). 
Example 13808 : (R,S)-/V-isopentyl-A/-(1-(4-phenyM tf-imidazol-2-yl)heptyl)amine 
Free base. The melting point could not be measured (sticks). 
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Example 13809 : (R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-A/-hexyl- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Fxam ple 13810 : (R,S)-/V-pentyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine 

Free base. Melting point: 118-120 °C. 

Fxample 13811 : (R,S)-A/-(1-(4-phenyMH-imidazol-2-yl)heptyl)cyclohexanamine 
Free base. Melting point: 68-70 °C. 

Exam ple 13812 : (R, S)-A/-benzyl-1 -(4-(3,4-dichlorophenyl)-1 H-imidazol-2-yl)- 

1- heptanamine 

Free base. Melting point 192-194 °C. 

Example 13813 : butyl (4-(1,r-biphenyl)-4-yl-1H-imidazo!-2-yl)methylcarbamate 
Free base. Melting point: 130-132 °C. 

Example 13814 : (R,S)-/V-(1-(4-phenyl-1 W~imidazol-2-yl)heptyl)cyclopentanamine 
Free base. The melting point could not be measured (sticks). 

Example 13815 : (R,S)-A/-{1-(4-(2-chlorophenyl)-1H-imidazol-2-yl)heptyl}-cyclohexanamine 
Hydrochloride. Melting point: 155-157 °C. 

Fxam ple 13816 : (R,S)-A/-{1-(4-(4-fluorophenyI)-1H-imidazol-2-yl)heptyI}-cyclobutanamine 
Hydrochloride. Melting point: 144-146 °C. 

Example 13817 : (1R)-A/-benzyI-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol- 

2- yl)ethanamine 

Free base. Melting point 100-102 °C. 
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Example 13818 : (R,S)-2-(1Ay-indol-3-yl)-1-(5-methyl-4-phenyN1HMmidazol- 
2-yl)ethanamine 

Hydrochloride. Melting point: 208-210 °C. 

Example 13819 : (R,S)-2-phenyl-1-(4-phenyl-1H-imida2ol-2-yl)ethanamine 
5 Hydrochloride. Melting point: 180-182 °C. 

Example 13820 : (R,S)-2-(1-methyl-1H-indol-3«yI)-1-(4-phenyl-1H-imida2ol- 
2-yl)ethyIamine 

Hydrochloride. Melting point: 110-114 °C. 

Example 13821 : (1 S)-A/-benzyl-2-(1 H-indol-3-yl)-1-(4-phenyM H-imidazol- 
10 2-yl)ethanamine 

Free base. Melting point 118-120 °C. 

Example 13822 : (1 R)-A/-benzyl-2-(1 W-indol-3-yl)-1-(5-methyl-4-phenyl-1 /-/-imidazol-2- 
yl)ethanamine 

Free base. Melting point 120-122 °C. 

1 5 Example 13823 : terf-butyl (1 R)-2-(1 H-indol-3-yl)-1-(4-phenyM H-imidazol- 
2-yl)ethylcarbamate 

Free base. Melting point 208-210 °C. 

Example 13824 : (1R)-2-(1H-indol-3-yl)-1-(4-phenyHH-imidazol-2-yl)ethanamine 
Hydrochloride. The melting point could not be measured (sticks).' 
20 Example 13825 : AH(1 ft)-2-(1 H-indol-3-yI)-1 -(4-phenyM H-imidazol-2-yl)ethyl)-benzamide 
Free base. Melting point 218-220 °C. 

Example 13826 : benzyl (1R)-2-(1H-indol-3-yl)-1-(4-phenyHH-imidazol-2-yl)- 
ethylcarbamate 

Free base. Melting point 105-108 °C. 
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Example 13827 : terf-butyl (1/?)-2-(1H-indol-3-yl)0-(4-(4-nitrophenyI)-1H-imida2oK2- 
yl)ethylcarbamate 

Free base. Melting point 220-222 °C. 

Example 13828 : terf-butyl (4-phenyM H-imidazol-2-yI)methylcarbamate 
5 Free base. Melting point 170-172 °C. 

Example 13829 : ferf-butyl (1-benzyl-4-phenyl-1 H-imidazol-2-yI)methylcarbamate 
Free base. Melting point 140-142 °C. 

Example 13830 : (1 tf)-2-(1 H-indo!-3-yl)-A/-(2-phenylethyl)-1-(4-phenyl- 
1 H-imidazol-2-yI)ethanamine 

10 Free base. The melting point could not be measured (sticks). 

Example 13831 : (1/?)-2-(1W-indol-3-y[)-1-(4-(4-nitrophenyi)-1H-imidazol-2-yl)ethanamine 

Hydrochloride. Melting point begins to stick around 220 °C. 

Example 13832 : . (1-benzyl-4-phenyMW-imidazol-2-yl)methanamine 

Hydrochloride. Melting point: 248-250 °C. 

1 5 Example 13833 : ( 1 /?)-2-( 1 tf-indol-3-yl)-A/-(2-phenoxyethyl)- 1 -(4-phenyl- 
1H-imidazol-2-yl)ethanamine 

Free base. Melting point 94-96 °C. 

Example 13834 : (1 R)-1 -(4-ferf-butyM H-imidazoi-2-yl)-2-(1 H-indol-3-yl)ethylamine 
Hydrochloride. Melting point: 230-232 °C. 
20 Example 13835 : A/-benzyl(1-benzyl-4-phenyl-1H-imidazol-2-yl)methanamine . 
Free base. Melting point: 60-62 °C. 
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Example 13836 : (1/?>2-(1-benzothien-3-yl)-/V-benzyl-1-(4-phenyl-1H-imida2ol- 
2-yl)ethanamine 

Free base. Melting point: 152-154 °C. 

Example 13837 : te//-butyl (R,S)-2-(6-chloro-1H-indol-3-yl)-1.(4-phenyl-1H-imidazol-2- 
5 yl)ethylcarbamate 

Free base. Melting point 208-210 °C. 

Example 13838 : (R,S)-2-(6-chloro-1H-indol-3-yl> . 
Hydrochloride. Melting point: 210-212 °C. 

Example 13839 : /erf-butyl (1 ft)-3«methyM-(4-phenyl-1 W-imidazol-2-yl)butylcarbamate 
10 Free base. Melting point 88-90 °C. 

Example 13840 : (1/?)-/V-benzyl-3-methyU 
Free base. Melting point 134-135 °C. 

Example 13841 : fert-butyl (R,S)-phenyl(4-phenyl-1 H-imidazol-2-yl)-methylcarbamate 
Free base. Melting point 134-136 °C. 
1 5 Example 13842 : (R,S)-phenyl(4-phenyl-1/-/-imidazol-2-yl)methylamine 
Hydrochloride. The melting point could not be measured (sticks). 

Example 13843 : terf-butyl (1 fi)-3-phenyl-1 -(4-phenyl-1 H-imidazol-2-yl)-propylcarbamate 
Free base. Melting point 72-74 e C. 

Example 13844 : (1«)-3-phenyl-1-(4-phenyHH-imidazol-2-yl)-1-propanamine 
20 Hydrochloride. Melting point 174-176 °C. 

Example 13845 : (R,S)-A/-benzyl(phenyl)(4-phenyl-1H-imidazol-2-yl)methanamine 
Free base. Melting point 144-146 °C. 
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Example 13846 : (1R)-/V-benzyl-3-phenyl-1-(4-phenyl-1W 
Free base. Melting point 142-144 °C. 

Exam ple 13847 : 4-(2-{((terf-butoxycarbonyl)amino)methy!}-1H-imidazoI-4-yl)- 
1,1-biphenyl 

5 Free base. Melting point 100-102 °C. 

Example 13848 : A/-ben2yl(4-phenyM/+imidazol-2-yf)methanamine 

Free base. The melting point could not be measured (sticks). 

Exam ple 13849 : 4-(1-benzyl-2^((terf-butoxyc^rbonyl)amino)methyl>1H-imida2ol-4-yl)- 
1,1-biphenyl 

10 Free base. Melting point 167-169 °C. 

Example 13850 : (4-(1,r-biphenyI)-4-yl-1H-imidazol-2-yl)methanamine 

Hydrochloride. Melting point: 240-242 °C. 

Example 13851 : (R,S) 1-(4-phenyl-1/T(-imidazol-2-yl)heptylamine 
Hydrochloride. Melting point: 131-134 °C. 
1 5 Example 13852 : ( 1 -benzyl-4-(1 , 1 -biphenyl)-4-yl- 1 H-imidazol-2-yl)methanamine 
Hydrochloride. Melting point: 170-174 °C. 

Exam ple 13853 : (R,S)-A/-benzyH-(4-.phenyl-1H-imidazol-2-yl)-1-heptanamine 
Free base. Melting point: 160-162 °C. 

Example 13854 : 4-(2-{((terf-butoxycarbonyl)amino)methyl}-1-methyl-1/V-imidazol- 
20 4-yl)-1 l 1 , -biphenyl 

Free base. Melting point 208-210 °C. 
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Exam ple 13855 : fert-butyl (1R)-2-(1H-indol-3-yl)-1-(1-methyl-4-phenyl- 
' iH-imidazol-2-yl)ethylcarbamate 

Free base. Melting point 96-100 °C. 

Exam ple 13856 : 4-(2-{((fert-butoxyMrbonyl)(methyl)amino)methyl}-1H-imidazol- 
5 4-yI)-1,T-biphenyl 

Free base. Melting point 72-74 °C. 

Fxam ple 13857 : (1 /?)-2-(1 H-indol-3-yl)-1 -(1 -methyl-4-phenyl-1 H-imidazol-2-yl)-ethanamine 
Hydrochloride. Melting point: 206-210 °C. 

Fxam ple 13858 : ferf-butyl methyl((5-methyI-4-phenyl-1 H-imidazol-2-yl)-methyl)carbamate 
10 Free base. Melting point 70-72 6 C. 

Fxample 13859 : (4-(1 , 1 '-biphenyl)-4-yl-1 H-imidazol-2-yl)-A/-methylmethanamine 
Hydrochloride. Melting point: 218-220 °C. 

Fxam ple 13860 : A/-methyl-(5-methyl-4-phenyl-1/y-imidazol-2-yl)methanamine 

Hydrochloride. Melting point: 218-220 °C. 

1 5 Fxam ple 13861 : 4-(2-{(benzyl(fe/t-butoxycarbonyl)amino)methyl}-1 H-imidazol- 
4-yl)-1,1'-biphenyl 

Free base. Melting point 130-132 °C. 

Example 13862 : ( 1 R)- 1 -(4-( 1 , 1 '-biphenyl)-4-yI- 1 H-imidazo!-2-yI)-3-phenyl- 
1-propanamine 

20 Hydrochloride. Melting point 215-218 °C. 

Example 13863 : W-benzyl(4-(1 t r-biphenyl)-4-yMH-imidazol-2-yl)methanamine 

Hydrochloride. Melting point > 250 °C. 
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Exam eig 13864 : (1fi)-/V-benzyl-1-(4-(1 J'-biphenyl)-4-yMH-imidazol-2-yl)- 
3-pheny I- 1 -propanamine 

Free base. Melting point 210-213 °C. 

Fxam ple 13865 : terf-butyl (R,S)-1-(4-phenyl-1 H-imidazol-2-yl)pentylcarbamate 
5 Free base. Melting point: 126 °C. 

Fxam ple 13866 : (R,S)-1 -(4-(1 , 1 -biphenyl)-4-yl-1 H-imidazol-2-yl)-1-pentanamine 
Hydrochloride. Melting point: 197-200 °C. 

Fxam ple 13867 : (R,S)-1-(4-phenyl-1H-imidazol-2-yl)pentylamine 
Hydrochloride. Melting point: 178-180 °C. 
1 0 Fxam ple 13868 : ferf-butyl (R,S)-1 -(4-(4-methylphenyl)-1 H-imidazol-2-yl)-heptylcarbamate 
Free base. Melting point: 77-80 °C. 

Fxam ple 13869 : te/f-butyl (R,S)-1-(4-(2-methoxyphenyl)-1 H-imidazol-2-yl)- 
heptylcarbamate 

Free base. Melting point 64-65 °C. 
15 Fxam ple 13870 : (R l S)-1-(4-(4-methylphenyl)-1H-irnidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 157-160 °C. 

Fxam ple 13871 : (R,S)-1-(4-(2-methoxyphenyl)-1H-imidazol-2-yl)heptylamine 
Hydrochloride. Melting point: 238-240 °C. 

Fxam ple 13872 : (R,S)-/V-benzyl-1-(4-phenyl-1 H-imidazol-2-yl)-1-pentanamine 
20 Free base. Melting point: 200-202 °C. 

Fxam ple 13873 : terf-butyl (R,S)-1-(4-(4-methoxyphenyl)-1 H-imidazoI-2-yI)- 
heptylcarbamate 

Free base. Melting point 125-127 °C. 
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Fxam ple 13874 : (R,S)-1-(4-(1 J'-biphenylH-yl-1H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 182-184 °C. 

Fxam ple 13875 : te/f-butyl (R,S)-1-(4-(3-bromophenyI)-1 H-imidazol-2-yl)-heptylcarbamate 
Free base. Melting point 141-143 °C. 
5 Fxample 13876 : (R,S)-1 -(4-(4-methoxyphenyl)-1 tf-imidazol~2-yl)heptylamine 
Hydrochloride. Melting point: 231-232 °C. 

Fxam ple 13877 : (R f S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 230-231 °C. 

Fxam ple 13878 : (R,S)-4-(2-{1-((te/f-butoxycarbonyl)amino)heptyl}-1H-imida2ol- 
10 4-yl)-1.1-biphenyl 

Free base. Melting point 142-144 °C. 

Fxample 13879 : (R,S)-A/-benzyl-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)- 
1-heptanamine 

Acetate. Melting point 115-116 °C. 

1 5 Fxample 13880 : 4-(2-{(1 S)-1-((fert-butoxycarbonyl)amino)propyl}-1 H-imidazol- 
4-yl)-1,1'-biphenyl 

Free base. Melting point 138-140 °C. 
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Example 13881 : (R,S)-/V-benzyl-1-(4-(1 J'-biphenylM-yMtf-imidazol^-yl)- 
1-heptanamine 

Free base. Melting point 100-102 °C. 

Example 13882 : (1 S)-1-(4-(1 J'-biphenylH-yl-IH-imidazol^-yO-l-propanamine 

5 Hydrochloride. Melting point: > 250 °C. 

Example 13883 : (1 S)-/V-benzyl-1 -(4-(1 , 1 '-biphenyl)-4-yi- 1 tf-imidazol-2-yl)- 
1-propanamine 

Free base. Melting point 220-222 °C. 

Example 13884 : (R,S)-A/-benzyl-1-(4-(4-methylphenyl)-1H-imidazol-2-yl)- 
]0 1-heptanamine 

Hydrochloride. Melting point: 185-188 °C. 

Example 13885 : (R,S)-Af-benzyl-1-(4-(2-methoxyphenyl)-1H-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point: 155-157 °C. 
1 5 Example 13886 : (R,S)-A/-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-hexanamine 
Free base. Melting point: 192-194 °C. 

Example 13887 : (R,S)-4-(2-(1-aminoheptyl)-1H-imidazol-4-yl)benzonitrile 
Hydrochloride. Melting point: 218-220 °C. 

Example 13888 : (R , S)- 1 -(4-(4-bromophenyl)-1 H-imidazol-2-yl)-1 -heptanamine 
20 Free base. Melting point starting from 126 °C. 

Exam ple 13889 : ferf-butyl (1R)-1-(4-phenyl-1W-imidazof-2-yl)butylcarbamate 
Free base. Melting point 156-158 °C. 
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Example 13890 : 4-(2^(1R)-1-((ferf-butoxyc^rbonyl)amino)butyl}-1H-imida2ol- 
4-yl)-1,1'-biphenyl 

Free base. Melting point 145.6 °C. 

Example 13891 ; ( 1 /?)-1 -(4-(1 , 1 '-biphenyl)-4-yl- 1 H-imidazo)-2-yl)-1-butanamine 
5 Hydrochloride. Melting point: 155.4 °C. 

Example 13892 : (R,S)-4-(2-(1-aminoheptyl)-1H-imidazol-4^^ 
Hydrochloride. Melting point: 204-206 °C. 

Example 13893 : (1 R)-1 -(4-phenyM W-imidazol-2-yl)-1-butanamine 

Hydrochloride. Melting point 182-184 °C. 

10 Example 13894 : (R,S)-A/-benzyI-1-(4-(4-bromophenyl)-1H-imidazoI-2-yl)- 
1-heptanamine 

Free base. Melting point: begins to stick around 130 °C. 

Example 13895 : (1 R)-A/-benzyl-1-(4-(1 , 1'-biphenyl)-4-yl-1 H-imidazol-2-yl)- 
1-butanamine 

15 Free base. Melting point: 78.6 °C. 

Example 13896 : (1 /?)-/V-benzyl-1 -(4-phenyl-1 H-imidazol-2-yI)-1 -butanamine 

Free base. Melting point: 218-220 °C. 

Example 13897 : (R l S)-A/-(3-chlorobenzyl)-1-(4-phenyl-1H-imtdazol-2-yI)- 
1-heptanamine 

20 Free base. The melting point could not be measured (sticks). 

Example 13898 : (R,S)-A/-benzyl-1-(4-(3-methoxyphenyl)-1W-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point 141-142 °C. 
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Example 13899 : (R^H^^I^benzylaminoJheptyO-IH-imidazoM-y^benzonitrile 
Free base. Melting point 188-189 °C. 

Example 13900 : (R > S)-4-(2-(1-aminoheptyl).1H-imidazol-4«yl)«A/ l A/-diethylaniline 
Hydrochloride. Melting point: 192 °C. 
5 Example 13901 : (1 K)-1-(4-phenyl-1 H-imidazol-2-yl)ethanamine 
Hydrochloride. Melting point: 178-181 °C. 

Example 13902 : (R,S)-1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 148-150 °C. 

Example 13903 : (R,S)-1-(4-(2-chlorophenyl)-1H-imidazol-2-yl)-1^heptanamine 

10 Hydrochloride. Melting point: 138-140 °C. 

Example 13904 : A/-((1 S)-1-(4-(1 , l^biphenylH-yl-IH-imidazoi^-yOpropyl)- 
1-butanamine 

Free base. The melting point could not be measured (sticks). 
Example 13905 : (1R)-A/-benzyl-1-(4-phenyl-1W-imidazol-2-yl)ethanamine 
1 5 Free base. The melting point could not be measured (sticks). 

Example 13906 : (R,S)-A/-(1-(4-phenyl-1Ay-imidazol-2-yl)heptyl)-A/-propylamine 
Free base. Melting point: 94-98 °C. 

Example 13907 : (R,S)-A^-benzyM-(4-(3-methoxyphenyl)-1H-imidazol-2-yl)- 
1-heptanamine 

20 Hydrochloride. Melting point: starting from 120 °C. 

Example 13908 : (R,S)-4-{2-(1-(benzylamino)heptyO-1H-imidazol-4-yl}benzonitrile 

Hydrochloride. Melting point: starting from 185 °C. 
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"Example 13909 : (R^J-AZ-C^methoxybenzyO-l^^phenyl-IH-imiclazol^yO- 
1-heptanamine 

Free base. Melting point 126-128 °C. 

Example 13910 : (R,S)-A/-benzyl-1-(4-(4-fluorophenylH H-imidazol-2-yl)- 
5 1-heptanamine 

Hydrochloride. Melting point: starting from 1 10 °C. 

Example 13911 : (R,S)-A/-benzyH-(4-(2-chlorophenyl)-1H-imida2ol-2-yl)- 

1- heptanamine 

Hydrochloride. Melting point: starting from 90 °C. 

10 Example 13912 : (R t S)-A/-benzyI-A/-(H4-(4-(diethylamino)phenyl)-1W-imidazol- 

2- yl}heptyl)amine 

Hydrochloride. Melting point: 170 °C. 

Example 13913 : (R 1 S)-1-(4-(3 1 4-dichlorophenyl)-1H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 148-150 °C. 

15 Example 13914 : ferf-butyl (R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)- 
5-methylhexylcarbamate 

Free base. Melting point 134-136 °C. 

Example 13915 : (R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-5-methyl- 
1-hexanamine 

20 Hydrochloride. Melting point: 200-202 °C. 

Example 13916 : (R l S)-A/-isobutyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine 
Acetate. Melting point 70-72 °C. 
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Example 13917 : (R,S)-A/-benzyl-1-(4-(3-bromophenyl)-1H-imidazol-2-y!)-5-methyl-1- 
hexanamine . 

Free base. Melting point: 92-94 °C. 

Exam ple 13918 : (R,S)-A/-benzyi-1-(4-(4-methoxyphenyl)-1H-imidazol««2-yl)- 
5 1-heptanamine 

Free base. Oil. 

Example 13919 : (R,S)-A/-(1 -(4-phenyl-1 H-imidazol-2-yl)heptyl)cydobutanamine 
Free base. Melting point: 148-150 °C. 

Example 13920 : 4-(2-{(1S)-1-((butoxycarbonyl)amino)ethyl}-1HHmidazol-4-yl)- 
10 1,T-biphenyl 

Free base. Melting point: 118-122 °C. 

Example 13921 : 4-(2-{(1 /?)-1-((butoxycarbonyl)amino)etfiyl}-1 H-imidazol-4-yl)- 
1,1-biphenyl 

Free base. Melting point: 114-116 °C. 
1 5 Example 13922 : (R,S)-A/-isopropyl-A/-(1-(4-phehyl-1H-imidazol-2-yl)heptyl)amine 
Free base. Melting point: 114-116 °C. 

Example 13923 : (R,S)-A/-{1-(4-(3,4-dichlorophenyl)-1H-imidazol-2-yl)heptyl}- 
cyclohexanamine 

Hydrochloride. Melting point: 194 °C. 

20 Example 13924 : (R,S)-A/-(1 -(4-(1 , 1 , -biphenyl)-4-yl-1 H-imidazol-2-yl)heptyi)- 
cyclohexanamine 

Hydrochloride. Melting point: 168-170 °C. 
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Exam ple 13925 : (R l S)-2-(5-fluoro-1H-indoU3-yl)-1-(4-(4-fluorophenyl)- 
1 tf-imidazol-2-yl)ethylamine 

Hydrochloride. Melting point: 220-222 °C. 

Example 13926 : A/-{(4-(3-bromophenyl)-1H-imidazol-2-yl)methyl}cyclohexanamine 
5 Free base. Melting point 202-204 °C. 

Example 13927 : (R,S)-AK2-(5-fIuoro-1W-indol-3-yl)-1-(4-(4-fluorophenyl)- 
1H-imidazol-2-yl)ethyl}cyclobutanamine 

Hydrochloride. Melting point: 180-190 °C. 

Example 13928 : (R,S)-AH1 -(4-(4-fluorophenyl)-1 H-imidazol-2-yl)-4-methylpentyl}- 
1 0 cyclohexanamine 

Hydrochloride. Melting point: 230-232 °C. 

Example 13929 : (R,S)-A/-(cyclohexylmethyl)-1-(4-phenyl-1 H-imidazol-2-yl)- 
1-heptanamine 

Hydrochloride. Melting point: 142-144 Q C. 

1 5 Example 13930 : (R,S)-A/-{1-(4-(3-bromophenyl)-1 H-imidazol-2-yl)-5-methylhexyl}- 
cyclohexanamine 

Hydrochloride. Melting point: 216.7 °C. 

Example 13931 : /V4(1R)-1-(4-(4-fluorophenyO-1H-imidazol-2-yl)-2-methylpropyl}- 
cyclohexanamine 

20 Free base. Melting point 224-226 °C. 
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CLAIMS 

What is claimed *»: 

1 . A compound of the formula (1). 




(0 

the racemic-diastereomenc mixtures and optical isomers of said compound of formula 
(I), the pharmaceufic^Iy-acceptable salts and prodrugs thereof or a pharmaceutical^ 
acceptable salt thereof. 
10 wherein 

represents an optional bond; 

R* is H, KCH^-CfOMCH^-Z 1 , -{CH^-Z 1 , -{CH^-O-Z 1 or -<QrC«)alkyW^O)-NH- 
(CH2) m -Z 3 ; 

Z 1 is an optionally substituted moiety selected from the group consisting of (Ci- 
15 C 12 )a(kyl, benzo[b]thiophene, phenyl, naphthyf, benzo[bJfuranyl. thiophene, 

isoxazolyl, indolyJ, u 
R^sHorfC-C^alkyl; 

or R 1 and R 2 are taken together with the nitrogen atoms to which they are attached to 
form a compound of formula (la), (lb) or (Ic), 
R> R 3 





20 



1 Oa) R . Ob) . 



R'is^CH^-EKCHak-Z 2 : 

E is O, S.-C(OK -C{0}-0-, -NH-C(0)-0- or a bond; 
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Z 2 is H. (Ci-Ci 2 )alkyl, amino. (Ci-Ci2)alkylamino, N,N-di-{Ci-Cij)alky1amino, (C- 
C 12 )alkylguarudino, or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyl. imidazolyl. thiophene. benzothiophene. pyridinyl and 
naphthyt; 
R'isHoMCHjWA 1 ; 

A 1 is -C(=Y)-N<X'X 2 ), -C(=Y)-X 2 , -C(=NH)-X 2 or X 2 ; 
YisOorS; 

X 1 is H. (C-CJalkyl, -{CHjVNH^C-CBjalkyl. -(CH a ) IB -N-dHC 1 -C)alkyl or 
-(CHaJm-aryi; 

X 2 is -{CHjVY'-X 3 or optionally, substituted <C,-Ca)alkyl; 

Y 1 is O, S, NH, C=0, (CrC 12 )alkenyl having one or more double bonds, 
-NH-CO-, -CO-NH-. -NH-CO-CKCH^-, -OC-, SOj or a bond; 
X 3 is H, an optionally substituted moiety selected from the group consisting of 
(Ci-C,2)a!kyl, (C^C e )cydoalkyl f (C-C 12 )aJkoxy, aryloxy. (C^^alkytamino, 
N.f4-dHCi-C,a)alkylamino. -CH-dKCrC^aicoxy. pyrrolidinyl, pyrkfinyl. 
thiophene. imidazolyl, piperidinyt, piperazinyt, benzothiazotyi, furanyl, indolyl, 
morpbolino. benzo[bJfuranyi. quinolinyl. isoqwnolinyl, -{CH^-phenyl, naphthyl, 
fluorenyl, phthalamidyl, pyrimidinyl. 




or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazolyl 
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O 




Y* is CH-X*. N-X*. -C(X*X*). O or S; 
X* for each occurrence is independently -<CH 2 ) m -Y 3 -X 5 ; 
Y 3 is -C(0)-, -C(0)0- or a bond; 

X s is hydroxy. (C,-C 12 )alky1. amino, (Ct-C«)aIkyiamino. N,N-dHC- 
C 12 )aIkylamino, or an optionally substituted moiety selected from the 
group consisting of aryl, aryi(Ci-C 4 )alkyi, furanyt, pyrkfinyl, indotyi, 
-CH(phenyl)2. 

R 5 is (Ci-Ci 2 )alkyl, (Co-C)alky1-C(OH>Z 5 t (C 0 -Ct J )aJkyl-C(O)-NH-(CH z ) m >Z 3 or optionally 
substituted aryl; 

Z 3 for each occurrence Is independently amino, (Ci-Ci^alkytamino. N.N-dHd- 
C 12 )atkyiamtno, -NH^OWCHaWphenyl ^H^tOKHCHzU^^alkyt or an 
optionally substituted moiety selected from the group consisting of tmtdazolyl, 

. pyridinyl, morpholino. piperidinyl, piperazinyi, pyrazolidiny!, furanyl and thiophene; 

R e isHor(CrCn)aIkyi; 

R 7 is (d-C^alkyl or -(CH^Z*; 
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Z 4 is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyl, indolyi, thiophene. benzo{b}furan f benzo{b]thiophene f isoxazolyt, 




Z 5 is H, (Cn-dJalkyl, (CH^-aryl; 
wherein an optionally substituted moiety is optionally substituted by one or more 
substituents. each independently selected from the group consisting of CI, F, Br, I, CF S , 
CN. N* NO* OH, SO,NH 2l -OCF 3 , (d-C^alkoxy, -{CH^-phenyHXV S-pbenyHX^ 
-S-(C,-C,a)a»cyl, -CKCHJ^phenyK^ KCHJ^O^C^-^alcyl, -(CH^-C^MCi- 
Oalkyf, -O^CH^-NH* -CKCH 2 ) m .NKKC 1 -Ce)aBcyi, OKCH^^dK^rC^JaBcyf) and 
-{CtrC^lkyKX 6 ),,; 

X* for each occurrence is independently selected from the group consisting of 
hydrogen, a, F t Br, I, N0 2 . N* CN, OH. -CF 3 . -OCF*, (Cr-C 12 )a&yl, (C-C^alkoxy, 
-(CH^-NH* KCH2>^NH-{C t ^B)alkyl f KCH^-NnJHtd-t^alkyl) and -(CH^. 
phenyl; 

m for each occurrence is independently 0 or an integer from 1 to 6; and 
n for each occurrence is independently an integer from 1 to 5; 
provided that 

(a) when R* is (Cr-Cuialkyl, or ^OHJ-Z 5 and Z 3 is (d-djalkyl or optionally 
substituted aryl; R 8 is H or (Ci-Ce)alkyt; R 7 is (C-C^alkyl or Z* and Z 4 is thiophene or 
optionally substituted phenyl, then R 3 is not -C^OKHCH^-Z where m is 0 and Z is H 
or (C-.-Ct2)alkyl or where m is 1 to 6 and Z is H; 

(b) when R 5 is (C-daJalkyt or optionally subsituted phenyl; R 6 is H or (Ci-Ct)aikyl; R 7 is 
(Ci-C 12 )alkyl and R 3 is -CMCH^Z 2 , then Z 2 is not an opbona&y substituted moiety 
selected from the group consisting of phenyl, indolyi, imidazolyl, tNophene. 
benzothfophene, pyricfinyi, and naphthyl; and 

(c) when R 5 is H or (C-C^aikyl; R 6 is (d-C^alkyl; R 7 is (Cr-C^afcyl; and R 3 is -O-Z 2 or 
-S-Z 2 , then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl, thiophene, benzothienyl and indolyi 

2. A compound according to claim 1 wherein R 1 is H; R 2 is H; R 3 is -CH r 
phenyl; R 4 is -(CH2WA 1 where m in the definition of R 4 is 0; R 5 is phenyl; R 6 is H; 
where A 1 is -C^YHIpOX 2 ); 
Y is C^X 1 is Hot methyl; 
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X 1 is -{CHaJn.-Y'-X 3 ; 

m in the definition of X* is 0, 1. 2 or 3: Y' is a bond or O; and X 3 is N- 
methylpyrrpIidin-2-yl, diethylamino. pyridinyi, thtophene, imidazolyl. 
diethoxymethyl, 1-benzyH>iperidin-4-yl, optionaHy substituted phenyl or 




10 



3. A compound according to claim 1 wherein R 1 » H; R 2 is H; R 3 is -CHr- 
phenyl; R 4 is -<CH 2 ) m -A 1 where m in the definition of R* is 0; R* is phenyl; R § is H; 
where A 1 is -C(=Y>N{X 1 X 2 ); 
YisO; 

X' is benzyl and X 2 is 2-hydroxyethyi; 

or X 1 and X 2 are taken together with the nitrogen atom to which they are 




rOO . 



15 



attached to form 

where Y 2 is C-X 4 or N-X 4 ; 

X* is -(CH^-Y'-X 5 where m in the definition of X* is 0 or 1 ; and 

X 5 is selected from the group consisting of furanyl, benzyl, phenyl, amino. 




20 



4. A compound according to claim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr- 
phenyl; R 4 is -{CHaWA 1 where m in the definition of R 4 is 0; R 5 is phenyl; R e is H; 
where A 1 is -C<=Y)-X 2 ; 
Y is O; X 2 is -(CHj^-Y'-X 3 ; 

where m in the definition of X 2 is 0, 1 or 2; 

Y 1 is O, -NH-CO-, -CO-NH-, -NH-CO-O-CHr. SOa or a bond; and 

X 3 is methyl, furanyl, perrtyi, phenyl, indolyl, p-NCVphenyi, naphthyl, fluorenyl, 

-CH(phenyf>2, benzothiazotyl, phthaJamkjyi, N , N-cfimethyiamino, 
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5. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr 
indoi-3-yt; R 4 is -(CH^m-A 1 where m in the definition of R 4 is 0; R 5 is phenyl or t-Bu; R* is 



A 1 is ^(=Y)-N(X , X 2 ); 

Y is O or S; X 1 is H; X 2 is -{CH^-Y^X 3 ; 
m in the definition of X 2 is 0, 1 or2: 

Y 1 is a bond; and X 3 is phenyl. o-Cf-phenyt, m-CI-phenyt, p-phenyloxy-phenyl t 
2,6-dHSopropylphenyl, m-CFr-phenyl, p-ethoxycarbonyl-phenyl, 2,4- 
dffluorophenyl, m-NOz-phenyl, p-benrytaxyphenyl, o-isopropytphenyl, rvhexyl, 4- 



morphoGno, naphthyi or 
6. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr* 
indol-3-yl; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R 5 is phenyl or t-Bu; R e is 



where A 1 is -C{=Y>X 2 ; 
YisOrX^is^CH^-Y'-X 3 ; 
where m in the definition of X 2 is 0, 1 or 2; 

Y 1 is O, -CO-NH-, -NH^O-O-CHj-or a bond; and X 3 is methyl, 3-pentyl, phenyl, 
p-NCVphenyl, phthalamidyl, N.NHjimetoyiamino, p-aminophenyl, fluorenyi or 



7. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHz- 
indol-3-yt; R 4 is -{CH^m-A 1 where m in the definition of R 4 is 0; R 5 is phenyl or t-Bu; R 6 is 



H; 




H; 




H; 



where A 1 is -C^YJ-NpOX 2 ); 

Y is O; X 1 is hydrogen; X 2 is ^CH^Y'-X 3 ; 
where m in the definition of X 2 is 0, 1. 2 or 3; 
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Y 1 is O. or a bond; and X 3 is cydopentyi. 4-OH-butyl. N.N-diethylamino, N- 
methyl-pyn-olidin-3-yl, -CH(ethoxy) 2 , phenyl. p-S0 2 NHrPheny1 p-OH-phenyJ. o- 
CFrphenyl. p-CJ-phenyl. -CH(DhenyJ)a, 




8. A compound according to claim 1 wherein R' is H; R* is H; R s is -CHr 
indol-3-yl; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R* is phenyl or t-Bu; R* is 

H;. 

where A 1 is -C(=Y)-X^ 
YisO-.X^K-iCH^-Y'-X 3 ; 
wherein in the definition of X* is 0, 1.2or3; 

Y 1 is -NH-CO, -C=C-, -CaC- or a bond; and X 3 is t-butyl, 1-methylcartJonyl- 
piperid'm-4-yl, phenyl, p-CI-phenyl. m-CFr-phenyt, 4-nitro-naphthyl, p^nethoxy- 
phenyl, m-(pheny«ethyf)-phenyl, indoJ-3-yl or p-aminophenyl. 

9. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr 
indol-3-yl, KCH 2 ),-NH-CO-0-t-Bu or -{CHjVNHj; R* is -(CHj^-A 1 where m in the 
definition of R 4 is 0; R 5 is phenyl, o-methoxyphenyt, p-Br-phenyl. p-nitro-phenyl or p- 
N.N-diethylammo-phenyl; R s is H; 

where A 1 is -C(=Y)-N(X 1 X a ); 

Y is O; X' is H; X 2 is -{CH^-Y'-X 3 ; 
where m in the definition of X s is 0; 

Y 1 is a bond; and X 3 is o-Br-phenyl, m-Br-phenyt, p-Br-phenyl, o-CI-phenyl, m-O- 
phenyl, p-CI-phenyl, o-nitro-phenyl, rn-nitro-phenyl, p-nitro-phenyl, o-CFj-phenyl, 
m-CFj-phenyl, p-CFa-phenyl, p-F-phenyl, 2.4-<f-F-pheny1. 2,5-di-F-phenyl, 2.5- 
dHTiethoxy-pnenyi, m-OMe-phenyl, pOMe-phehyl, 2-CFy4-CI-phenyl or 3-nitro- 
4-F-phenyl. 

10. A compound according to claim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr 
indol-3-y1, -{CHjJ^-NH-CO-O-t-Bu or KCH^-NH* R 4 is -(OfeWA 1 where m in the 
definition of R 4 is 0; R s is phenyl, o-methoxyphenyt, p-methoxyphenyt, p-Br-phenyl, p- 
nitro-phenyl or p-N,N-diethylamino-phenyl; R 1 is H; 

where A 1 is -CpYy**; 
YisO;X 2 is-(CH a ) in -Y 1 .X 3 ; 
where m in the definition of X 2 is 1; 
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Y 1 is a bond; and X 3 is phenyl, o-Br-phenyt, nvBr-phenyt, p-Br-phenyt, o-Q- 
phenyl, m-CI-phenyl, p-CI-phenyl f o-nitro-phenyl, m-nitro-phenyl, p-nitro-phenyl, 
o-CFj-pbenyt, ro-CFj-phenyl, p-CFj-phenyl, o-F-phenyl, m-F-phenyl, p-F-phenyl, 
N t NKli-methytemino-phenyl, o-OMe-phenyl, m-OMe-phenyt, p-OMe-phenyf, 3.4- 
5 dr-O-phenyJ, 3,4,5-tri-OMe-phenyl, p-Me-phenyt, p-OH-phenyl or 2,4-di-F- 

phenyl. 

11. A compound according to claim 9 wherein R* is phenyl and R 3 is 
•<CH2>4ndol-3-yl and the stereochemistry at the carbon to which R 3 is attached is the R- 
configuration. 

10 12. A compound according to daim 10 wherein R 5 is phenyl and R 3 is -iCH&- 

indol-3-yl and the stereochemistry at the carbon to which R 3 is attached is the R- 
configuration. 

13. A compound according to daim 10 wherein R s is o-OMe-phenyl and R 3 
is ^CH2>-*ndol-3-yl and the stereochemistry at the carbon to which R 3 is attached is the 

15 R-configuration. 

14. A compound according to claim 10. wherein R 5 is o-OMe-phenyl and R 3 is 
-(CH2>-indol-3-yt and the stereochemistry at the carbon to which R 3 is attached Is the S- 
corrfigu ration. 

15. - A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -(CH^ 
20 NH-CO-O-t-Bu or -{CH^NHj; R 4 is -{Ch^m-A 1 where m in the definition of R 4 is 0; R 5 is 

phenyl; R 6 is H; 

where A 1 is -C(=Y>-X 2 ; 

Y is O; X 2 is -(CH^m-Y'-X 3 ; 

where m in the definition of X 2 is 0, 1 or 2; 
25 Y 1 is S, S0 2 or a bond; and X 3 is phenyl, 3,4-di-CI-phenyl, 3,4,5-tri-OMe-phenyt 

p-Me-phenyl, p-OH-phenyl, 2,4-di-F-phenyl, 2-furanyl, 2-pyrkSnyi, 3-pyridinyi, 
naphthyl, 2-qunofinyl, 3-quinofinyl, 4-qianolinyl, 8-quinoUnyt, 1-isoquinoBnyl, 2- 
thiophene or 2-pyrimkiinyt. 

16. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is KCHJ^ 
30 NH-CO-O-t-Bu or ^Ofe^-NH*; R 4 is -(CH^-A 1 where m in the definition of R 4 is 0; B* is 

phenyl; R 6 is H; 

where A 1 is -C^Y^X 2 ; 

Y is O; X 2 is -(CHaWY'-X 3 ; 

where m in the definition of X 2 is 0, 1 , 2 or 3; 
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Y 1 is a bond; and X 3 is 5-indolyl. 3-indolyl, 4-indofyl. 2-indotyl, S-OMe-indol-3-yl, 
5-OMe-indol-2-yi, S-OH-indol-2-yl, 5-OH-indd-3-y1. S-Br-indol-3-yi. 2-Me-indol-3- 
yl, 2-benzothiophenc, 3-benzothk>phene or 2-benzofuran 

17. A compound according to claim 1 wherein R 1 is H; R 2 is H; R 3 is -{CH^ 
5 indol-3-yl, KCH 2 )4-NH-C0-O-t-Bu or -{CH^-NH* R 4 is -{CH^-A 1 where m in the 

definition of R 4 is 0; R 5 is phenyl, o-OMe-phenyl or p-OMe-phenyt; R* is H; 
where A 1 is X 2 ; 
X^KCHaJ^.X 1 ; 
where m in the definition of X 2 is 1, 2 or 3; 
10 Y 1 is S, O or a bond; and X 3 is phenyl, o-OH-phenyl, p-OH-phenyl, o-F-phenyl, 

m-F-phenyl, p-F-phenyt, o-CF^-phenyl, o-OMe-phenyl, m-OMe-phenyl, o-nitro- 
phenyl, p-nrtro-phenyl, 3,4-<tf-CI-phenyt, 2-nitro-3-OMe-phenyl, o-Br-phenyl, nrv 
Br-phenyl, p-Br-phenyi, 2-thiophene, 3,4,5-fcvOMe-phenyt, p-N,N- 
dimethylamino-phenyl, p-OCFj-phenyl, p-(3-(N^ 

15 dimethylarnino)propoxy)phenyi, 3-F-4-OMe-phenyl, 2-pyridinyl, 3-pyridinyl, 4- 

pyridinyl, 2-CI-quino6n-3-yi, 2-^uinolnfy, methyl, n-butyl, n-pentyl. tvhexyi, 3,3- 
dimethyl-butyl, benzyl, cyclohexyi or p-t-Bu-phenyi. 

18. A compound according to dakn 1 wherein R 1 is H; R 2 is H; R 3 is -iCH£*- 
NH-CO-O-t-Bu or -(CH^H* R 4 is -(CH^-A 1 where m in the definition of R 4 is 0; R 5 is 

20 phenyl; R e is H; 

where A 1 is X 2 ; 
X 2 is -{CH2)„-Y 1 -X 3 ; 
where m in the definition of X 2 is 1, 2 or 3; 

Y 1 is O or a bond; and X 3 is phenyl, o-OH-phenyl, p-OH-phenyl, o-F-phenyl, m-F- 
25 phenyl, p-F-phenyl, o-CFr-phenyf, o-OMe-phenyl, m-OMe-phenyt, p-OMe- 

phenyl, o-nitro-phenyi, p-nitro-phenyi, 3,4-di-Cl-pbenyl, 2-nftro-3-OMe-phenyl t o- 
Br-phenyl, m-Br-phenyi, p-Br-phenyl, p-phenyt-phenyi, 2-<hiophene, 3,4,5-tri- 
OMe-phenyi, p-N.N-dimethylamtno-phenyi, p-benzytoxy-phenyl, p-OCFy-phenyt 
p-(3-{N f f^imethylamino)propoxy)phen^ 3-F-4-OMe-phenyl, 2-pyridinyl, 3- 
30 pyridinyl, 4-pyridinyl, 2-CI-quinofin-3-yl, 2-quinofinly, 3-sndoJyl, 6- 

methoxycarbonyl-indol-3-yl, l-methyWndol-3-yl, 2-methyHndof-3-yl f methyl, r>- 
butyl, n-pentyl, n-hexyi, 3,3-tfimethyHxityi, benzyl, cyclohexyi or p4-Bu-phenyL 

19. A compound according to claim 1 wherein R 1 is -(CH2H5O-Z 1 ; R 2 is H; R 3 
is -{CH 2 )4-NH-CO-0-t-Bu. -<CH2)4^H-CCW>benzyl, -{CHa^phenyl or -(C^feHndol-3-yl; 

35 R 4 is -{OWm-A 1 where m in the definition of R 4 is 0; R 5 is phenyl; R* is H; 
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where Z 1 is ethyl, phenyl, p-OMe-phenyl, p-phenyl-phenyt. p-O-phenyl, p-Br-phenyl. 
p-Nj-phenyi, p-F-phenyl, m-nitro-phenyl, p-nrtro-phenyl. p-CN-phenyl, 2,5-di-OMe- 
phenyl, 3,4-di-O-phenyl, > N.N-dimemyiamino-phenyl, 3-methyf-4-C (-phenyl or 
naphthyl; 
A 1 is -C^YVX 2 ; 
YisO;X a is-(CH 2 ) M .Y , -X 3 ; 

where m in the definition of X 2 is 0; 

Y 1 is O; and X 5 is t-Bu. 

20. A compound according to daim 1 wherein R 1 is -{O-y-CO^CH^Z 1 
where m in the definition of R 1 is 0, 1 or 2: R 2 is H; R 3 is -(CHynndol-S-yt or -(CHj)«-NH- 
CO-O-t-Bu; R 4 is H or -{Cl-y^-A 1 where m in the definition of R 4 is 0; R* is phenyl, o- 
OMe-phenyt. p-nrtro-phenyl, p-Br-phenyl. t-Bu, -CH(CH 3 ) r CC^H-<CH 2 ) r CO-CM-Bu, 
-CH^H^O-NH^Cryj-imidazol-l-yl. ^(CH 3 ) r CO-NH-<CH 2 )rpyridin-2-yl. 
-CH(CH 3 ) r CO-NH-<CH 2 > 3 -4-morphoBno, <>H(CHj) r CO-NHKCH^-pyridin-4-yl or 
^H(CH 3 )rCO-NHKCH 2 ) 2 ^.hl-die4hytamino; R* is H; 

where Z 1 is ethyl, propyl, phenyl, p-OMe-phenyl. p-Cl-phenyl. p-Br-phenyl. p-F- 
phenyl. p-nrtro-phenyl, m-nitro-phenyl. p-CN-phenyl, p-Ns-phenyl, p-phenyl-phenyt, 3- 
Me-4-CI-phenyl, p-N.N-diethylamino-phenyl. 2.5-di-OMe-phenyl, 3.4-dt-Cl-phenyl, 
3,4-dhF-phenyl. p-OCFj-phenyi, p-benzyioxy-phenyi, p-pentyl-phenyl, 3,4.5-tri-OMe- 
phenyi. 3-nitro-4-CI-phenyl, 3-CW-nflro-phenyf, 3-metnyt-5-cnloro-benzo1htophen-2- 
yl. 2-benzofuranyl, 3-benzothk>phene, 3-phenyl-»soxazol-5-yi. 3-(2,4-di-CI-phenyl)- 
isoxazol-5-yl, 3-indolyl, 5-Br-thiophen-2-yl, naphthyl. 




A 1 is -C<=Y)-X 2 ; 

YisO^is^CHaWY'-X 3 ; 
where m in the definition of X 2 is 0; 
Y 1 is O; and X 3 is t-Bu. 

21. A compound according to daim 1 wherein R 1 and R 2 are taken together 
to form a compound of formula (lb) or Qc); 

R 3 '« -<CH 2 Hndol-3-yl, -(CHjJ-phenyt, -(CHj^H-CO-O-benzyl or -(CHjir-NHj; 
R s is phenyl. o-OMe-phenyt, p-OMe-phenyl. p-Br-phenyl. p-nitro-phenyt, t-Bu or 
-CHCCHsJrCO-NHKCHjJrNHi R* is H; 
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R 7 is ethyl, propyl, phenyl, p-OMe-phenyi, p-O-phenyi, p-Br-phenyl, p-F-phenyl, p- 
nitro-phenyl, m-nitro-phenyl, p-CN-phenyt. p-Nrphenyl, p-phenyl-phenyl, 3-Me-4-CI- 
phenyl. p-N.N^iethylamino-phenyl, 2,5-dK)Me-phenyt, 3.4-dhO-phenyl, 3,4-di-F- 
phenyi, p-OCFrphenyl, p-benzyloxy-phenyl, p-pentyl-phenyl, 3,4,5-tri-OMe-phenyl, 
S-nitrcM-Cl-phenyl, 3-CM-nitro-phenyl t 3^ethy^5<htoro-ben2othiophen-2-yt, 2- 
bezofuranyf, 3-benzothiophene, 3-phenyNsoxazol-5-yl, 2^2,44\<^\-pheny\)4$oxazol- 
5-yl, 3-indolyt t 5-Br-thiophen-2-yl. naphthyl, 

22. A compound of the formula (II), 

R 3 




t 



the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(II), the pharmaceutk^liy^cceptabte salts or prodrugs thereof or a pharmaceutical^ 
acceptable salt of said prodrug, _ 
wherein 

represents an optional bond; 

R 1 is H, ^CH 2 ) n rC<OHC»U rt -Z\ -(CH 2 ) in .Z , 1 -{CH^-O-Z 1 or ^(VC*>alkyM2(0)-NH- 
(CH^-Z 3 ; 

Z 1 is an optionally substituted moiety selected from the group consisting of (d- 
C 12 )alkyl, benzo[bJthtophene, phenyl, naphthyl, benzofbjfuranyl, thiophene, 

isoxazolyl, indolyl, ° ~ ; 

R*isHor(CrC*)aDcyt; 

or R 1 and R 2 are taken together with the nitrogen atoms to which they are attached to 
form a compound of formula (Ila) t (lib) or (IJc) B 
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R 3 » -{CHjVE-fCHjsVZ 2 ; 

E is O. S.-C(OK -C(0)-0-. -NH-C(OK>-, -N(d-Ce)alkyl-C(0)-O- or a bond; 
5 Z 2 is H. (C-Cjjalkyi. amino, (d-C^aDcytaniino, N.N-dKC-CaJalkyiamiio, (d- 
Ct2)alicytguanidino, or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyl, imidazolyl, thiophene, benzothiophene, pyridinyl and 
naphthyi; 
tfisHoMCHa),^ 1 ; 
10 A' is -C^YhNQCx*), -C<=Y>X 2 , -C(=NH)-X 2 or X 2 ; 
YisOorS; 

X 1 is H, (d-C 12 )alkyl, -{CH 2 )„-NH-(C 1 -C 8 )aikyl, -{CH^-N-dHd-C^Bcyl w 
-{CH^-aryl; 

X 2 is -(CH2)m-Y 1 -X 3 or optionally substituted (d-d 2 )alkyt; 
15 Y 1 is O, S. NH. C=0. (drd^alkenyl having one or more double bonds. 

-NH-CO-. -CO-NH-, -NH-CO-CHCHsW, -CaC-. SO, or a bond; 

X s is H, an optionally substituted moiety selected from the group consisting of 

(d-da)alkyl. (drOcydoaTkyl. <d-da)alkoxy. arytoxy, (C,-da)alkylan*io. 

N.N-dKd-d 2 )alkylamino. -CH-dj-<d-dz)aIkoxy, pyrrolidinyl, pyriojnyt. 
20 thiophene. imidazolyl. piperidinyl. piperazmyl. benzothiazolyl, furanyl, indolyl. 

morpholino. benzo[b}furanyl, quinoHnyl, isoquinolinyl, -(CHsVphenyl, naphthyl. 

fluorenyl. phthalamidyl, pyrimidinyl, 
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or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazotyl, 



O 




Y 2 is CH-X 4 , N-X\ -CpCX 4 ), O or S; 
X 4 for each occurrence is independently H or -{CH^-Y^-X 5 ; 
Y 3 is -0(0)-. -C(0)0- or a bond; 

X s is hydroxy, (Cn-Ci^alkyl, amino, (C-C^kylamino, N.N-dKCi- 
CiJaikytamino, or an optionally substituted moiety selected from the 
group consisting of aryi, aryKCt-COafcyi, furanyl, pyridinyl, indolyl, 
piperidinyt, -ChKphenyOa, 
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R s is (d-C^tkyl, (Co-OalkyW^O-O-Z 9 , (C 0 -C,)aIky^C(O)-NH^CH 2 ) m -2 3 or optionally 
substituted aryl; 

7? for each occurrence is independently amino. (Ci-Ca)alkyiamino. amino(Ct- 
5 C n2 )alkyl, (CrCrJcydoalkylamino, arnino(Cs-C7)cycioaHcyl, FHCrd^alkytamino. N.N- 
dHCt^alkylamino. -NH-C(0)-0-(CH J ) m -phenyl, -NH-CCOKKCH^KCt-CB^Ikyi. 
-CH(phenyi)j, (Cs-Cr)cycioancyl, 

\ 

HjN-CC^^alkyl-C^KH^-C^alkyl 

optionally-substituted phenyMCH^-O-CCO^H-^-CgJalkyl — - 

I 

CCO-O-^-C^allcyl 

10 or an optionally substituted moiety selected from the group consisting of imidazoiyl, 
pyridinyi, morpholino. piperidinyl, piperazinyl, pyrazolidinyt, furanyi, phenyl, indotyl 
and tWophene, provided that when m is 0 in the formula for R 8 then Z* is not -NH- 
C^-CMCHik-phenyl or -NH-C{0>-0-(CH2)m-{Ci-Ce)alkyl; 
^isHorCC-CaJalkyl; 

15 R 7 is (C,-C«)alkyl or -{CH^-Z*; 

Z* is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyl. indotyi. thiophene, benzofbjfuran, benzofbjthiophene. isoxazoiyl, 




Z* is H, (d-Ctt)alkyl, or -{Oym-aryl; 

20 wherein an optionally substituted moiety is optionally substituted by one or more 
substituents, each independently selected from the group consisting of a, F, Br, I, CF* 
CN. N 3 . NOj, OH, SOsNHa, -OCF 3 . (C-CuJalkoxy. ^CH^-phenyKX 6 ),,, -S-phenyHX^ 
^C-C t2 )allcyl, -CKCH^-pnenyHX 6 ),,, ^CH^-^OKHC-C^akyl, ^CH^-C^MC*- 
Oalkyl. -OKCH^-NHa. -^CHjWNH-fC-QOalkyl, -O-(CH 2 ) m -N^{(CrC B )aBcy0. 

25 -{CVC^alkyKX 6 ),, and -<CH 2 ) m -phenyl-X 7 ; 
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X s for each occurrence ts independently selected from the group consisting of 
hydrogen, CI, F, Br, 1, NO* N 3 , CN, OH, -CF 3 . -OCF lf (Ci-CnJaUcyl. (C,-C«)afcoxy, 
-(CHjJm-NH,, -{CH^-NH^C^-CtJalkyl. -<CH^r«K(Ci-C,)alky!) and -{CH^- 
phenyl; 

5 X 7 is -NH-C^NH-HIVX*. wherein X § is thiophene, (d-Ce)aBcyl or phenyl; 
m for each occurrence is independently 0 or an integer from 1 to 6; and 
n for each occurrence is independently an integer from 1 to 5; 
provided that 

(a) when R s is (d-C 12 )alkyl. or -C(0)-O-Z? and Z 5 is (d-C^aikyl or optionally 
10 substituted aryl; R 6 is H or (C,-Ce)aBcyl; R 7 is (C-C 12 )aikyl or Z 4 and Z 4 is thiophene or 

optionally substituted phenyl, then R* is not -C^KMCHsk-Z where m is 0 and Z is H 
or (C-Ciz)alkyl orwheremis 1 to6andZisH; 

(b) when R 5 is (Ci-C 12 )alkyt or optionaBy subsftuted phenyl; R ft is H or (d-C«)aflcyt; R 7 is 
(C,-C t2 )alkyl and R 3 is <HC»^Z\ then Z z is not an optionaBy substituted moiety 

1S selected from the group consisting of phenyl, indolyi, imidazotyi, thiophene, 
benzothiophene, pyridinyl, and naphthyt; and 

(c) when R 5 is H or (d-C 12 )alkyl; R* is (d-Ce)aBcyl; R 7 is (d-d2)aflcyt; and R 3 is -OZ* or 
-S-Z 2 , then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl, thiophene, benzothienyl and indolyi. 

20 23. A compound according to daim 22 of the formula 



X 1 is -(CH 2 ) 2 ^(CH 3 )2 and X 2 is benzyl; or 
25 X 1 and X 2 are taken together with the nitrogen atom to which they are attached, to form 



(R configuration) 




wherein 



2* is -OVNhfe. -{CH^H* -{Ofe^Nhfe or 




357 



WO 02/10140 



PCTYUS01/23959 




. crcx • 



24. A compound according to claim 22 of the formula; 




X 1 is -<CH2)7-N(CH a )2 and X 2 is benzyl; or 

X 1 and X 2 are taken together with the nitrogen atom to which they are attached, to form 

H X 

(Xxx o rex 

10 ^ 

25. A compound according to claim 22 of the formula 
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wherein X 2 is p-chtoro-phenyl, p-methoxy-phenyl, 2,4-difluoro-phenyl or thienyi. 
26. A compound accorcfing to claim 22 of the formula 




5 wherein X 2 is p^loro-phenyi, p-methoxy-phenyl, phenyl or thienyi. 
27. A compound according to daim 22 "of the fdnnuta 

JL 




28. A compound according to daim 22 of the formula 




10 29. A compound according to claim 22 of the formula 
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30. A pharmaceutical composition composing a compound according to 
claim 1 or a pharmaceutical^ acceptable saft thereof and a pharmaceutical^ acceptable 

10 carrier. 

31 . A method of eliciting an agonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a 
compound according to daim 1 or a pharmaceutical^ acceptable salt thereof to said 
subject 

15 32, A method of eOctting an antagonist effect from one or more of a 

somatostatin subtype receptor in a subject in need thereof, which comprises 
administering a compound according to daim 1 or a pharmaceutical acceptable salt 
thereof to said subject 
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33. A method of binding one or more of a somatostatin subtype receptor in a 
subject in need thereof, which comprises administering a compound according to daim 
1 or a pharmaceutical!* acceptable salt thereof to said subject 

34. A method of treating acromegaly, restenosis, Crohn's disease, systemic 
5 sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma. 

nesidoWastosis, hyperinsulinism, gastrinoma. Zoliinger-Ellison Syndrome, dianhea, 
AIDS related dianrhea, chemotherapy related diarrhea, scleroderma. Irritable Bowel 
Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux, 
duodenogastric reflux, Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, 

10 Graves' Disease, diabetic neuropathy. PageTs disease, polycystic ovary disease, 
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks. GH 
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which 
comprises administering a compound according to claim 1 or a pharmaceutical^ 
acceptable salt thereof to said subject 

15 35. A method of treating diabetes melitus, hypertipidemia, insulin 

insensitivity. Syndrome X, angiopathy. profiferaSve retinopathy, dawn phenomenon. 
Nephropathy, peptic ulcere, enterocutaneous and pancreaticocutaneous fistula. 
Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis, 
gastrointestinal hormone secreting tumors, angiogenesis, inflammatory disorders. 

20 chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding 
in a subject in need thereof, which comprises administering a compound according to 
claim 1 or a pharmaceutical^ acceptable salt thereof to said subject. 

36. A method of inhibiting the proliferation of helicobacter pylori in a subject 
in need thereof, which comprises administering a compound according dam 1 or a 

25 pharmaceutical^ acceptable salt thereof, to said subject 

37. A pharmaceutical composition comprising a compound according to 
daim 22 or a pharmaceutical^ acceptable salt thereof and a pharmaceutical^ 
acceptable carrier. 

38. A method of eliciting an agonist effect from one or more of a somatostatin 
30 subtype receptor in a subjed in need thereof, which comprises administering a 

compound according to claim 22 or a pharmaceutical acceptable salt thereof to said 
subject 

39. A method of eliciting an antagonist effed from one or more of a 
somatostatin subtype receptor in a subject in need thereof, which comprises 
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administering a compound according to daim 22 or a pharmaceutical^ acceptable salt 
thereof to said subject 

40. A method of binding one or more somatostatin subtype receptor in a 
subject in need thereof, which comprises administering a compound according to daim 

5 22 or a pharmaceutical^ acceptable salt thereof to said subject 

41. A method of treating acromegaly, restenosis, Crohn's disease, systemic 
sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma, 
nesidoWastosis, hyperinsuBnism, gastrinoma, Zoffinger-EIOson Syndrome, diarrhea. 
AIDS related diarrhea, chemotherapy related dianhea, scleroderma. Irritable Bowel 

10 Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux, 
duodenogastric reflux, Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, 
Graves' Disease, diabetic neuropathy, Pagefs disease, polycystic ovary disease, 
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks, GH 
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which 

15 comprises administering a compound according to daim 22 or a pharmaceutical 
acceptable salt thereof to said subject 

42. A method of treating diabetes meBitus. hyperfipidemia, insufin 
insensitivrty. Syndrome X, angiopathy, proSferative retinopathy, dawn phenomenon. 
Nephropathy, peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, 

20 Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis, 
gastrointestinal hormone secreting tumors, angkxjenesis, inflammatory disorders, 
chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding 
in a subject in need thereof, which comprises administering a compound according to 
claim 22 or a pharmaceutical^ acceptable salt thereof to said subject 

25 43. A method of inhibiting the proliferation of helicobacter pylori in a subject 

in need thereof, which comprises administering a compound according daim 22 or a 
pharmaceutical^ acceptable salt thereof, to said subject 
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44. A compound selected from the group consisting of: 
N-{i-(4-(3-bromophenyl)-1H-imi^^^ 

N-{1 -(4-(4-f luorophenyl)-1 H-imidazol-2-yl)heptyl}cyclohexanamine; 

(4-phenyl-1tf-imidazoI-2-yl)methanamine; 

(1S)-3-methyl-1-(4-phenyl-1H-imidazoI-2-yl)-1-butanamine; 

(R,S)-/^(2^1-methyM 

(R^-AZ-benzyl^-fS-fluoro-l H-indol-3-yl)-1-(4-phenyl-1 H-imidazol-2-yl)ethanamine; 

(1 R)-/V-benzyl-2-phenyl-1-(4-phenyl-1 H-imidazol-2-yl)ethanamine; 

(1 R)-2-(1 H-indol-3-yl)-A/-(2-phenylethyl)-1-(4-phenyH H-imidazol-2-yl)ethanamine; 

(1 R)-A/-benzyl-2-(1 H-indol-3-yI)-A/-methyl-1 -(4-phenyM W-imidazol-2-yl)ethanamine; 

A/-benzyl(4-phenyHH-imidazoI-2-yl)methanamine; 

terf-butyl (lR)-1-(4-terf4>utyMA^ 

(1R)-A/-benzyl-1-(1-benzyl-^ 

/V-((1 S)-2-(1 H-indol-3-yl)-1-(4-phenyl-1 H-imidazol-2-yl)ethyl)-1-hexanamine; 
tert-buty\ (R,S)-1-(4-phenyl-1H-imidazol-2-yl)heptylcarbamate; 
(4-(1 , 1 '-biphenyl)-4-yl-1 -methyl-1 H-imidazol-2-yl)methanamine; 
(R f S)-A/-benzyt-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 
/V-benzyl-A/-((4-(1 .r-biphenyO^-yl-IH-imidazoI^-yOmethyO-l-hexanamine; 
A/-benzyl(4-(1 , 1 -biphenyl)-4-yl-1 H-imidazol-2-yl)-A/-methyimethanamine; 
(R t SH-(2^1-((ferf-butoxycarbony0amino)pentyl}-1H-imidaz 
(R,S)-A/-benzyl-1-(4-(1 , 1 '-biphenyl)-4-yl-1 H-imidazol-2-yI)-1-pentanamine; 
(R l S)-A/,A^dihexyI-1-(4-phenyt-1H-imidazoI-2-yl)-1-heptanamine; 
ferf-butyl (R,S)-1 -(4-phenyM HMmidazol-2-yl)hexylcarbamate; 
(R,S)-A/-hexyl-1«(4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 
(R r S)-1-(4-phenyMH-imidazo!-2-yl)hexylamine; 
(R,S)-N-benzyl-l-(4-(4-methoxyphenyl)-1^ 

(R l S)-N-(2 J 6-dichlorobenzyl)-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanam 

(R t S)-A/-(4-chlorobenzyl)-1-(4-phenyl-1H-imidazol--2-yl)-1-heptanamine; 

(R,S)-1 -(4-(3-methoxyphenyl)-1 W-imidazoI-2-yl)heptylamine; 

(R , S)-/V-(2-chlorobenzyf)- 1 -(4-phenyl- 1 W-imidazol-2-yl)- 1 -heptanamine; 

(R,S)-A/-(2-fluorobenzyl)-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 

(R,S)-A/-butyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 

(R I S)-A/-isopentyl-A/-(1-(4-phenyl-1H-imidazoI-2-yl)heptyi)amine; 

(R,S)- 1 -(4-(3-bromophenyl)-1 H-imidazol-2-yl)-A/-hexyl-1 -heptanamine; 
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(R,S)-A/-pentyH-(4-phenyHH-imidazol-2-yO-1-heptanamine; 

(R,S)-/V-(1-(4-phenyl-1H-imidazol-2-yl)heptyl)cyclohexanamine; 

(R.SJ-W-benzyl-l-C^tS^-dichlorophenyO-IH-imidazol-a-yO-l-heptanamine; 

butyl (4-(1 , 1'-biphenyl)-4-yl-1 W-imidazol-2-yl)methylcarbamate; 
5 (R,S)-/V-(1 -(4-phenyl-1 /-/-imidazol-2-yl)heptyl)cyclopentanamine; 

(R,S)-A/-{1-(4-(2-chlorophenyl)-1H-imidazol-2-yl)heptyl}-cyclohexanamine; 

(R,S)-A/-{1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)heptyI}-cyclobutanamine; 

(1/?)-W-benzyl-2-(1W-indol-3-yl)-1-(4-phenyl-1/Y-imidazol-2-yl)ethanamine; 

(R,S)-2-(1H-indol-3-yl)-1-(5-methyl-^phenyl-1H-imidazol-2-yl)ethanamine; 
10 (R,S)-2-phenyl-1-(4-phenyl-1H-imidazol-2-yl)ethanamine; 

(R,S)-2-(1-methyl-1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethylamine; 

(1S)-A/-benzyl-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethanarnine; 

(1R)-/V-benzyl-2-(1H-indol-3-yl)-1-(5-methyM-phenyl-1H-imidazol-2-yl)-ethana 

terf-butyl (1 /?)-2-(1 W-indol-3-yl)-1 -(4-phenyl-1 H-imidazol-2-yl)ethylcarbamate; 
1 5 (1 fi)-2-(1 H-indol-3-yl)-1 -(4-phenyl- 1 H-imidazol-2-yl)ethanamine; 

/V-((1«)-2-(1H-indol-3-y|)-1-(4-phenyl-1H-imidazol-2-yl)ethyl)-benzamide; 

benzyl (1 /?)-2-(1 tt-indol-3-yl)- 1 -(4-phenyl-1 /Y-imidazol-2-yl)ethylcarbamate; 

terf-butyl (1R)-2-(1H-indol-3-yl)-1-(4-(4-nitrophenyl>1W-imidazol-2-yl)-ethylcarbamate; 

tert-butyl (4-phenyl-1 W-imidazol-2-yl)methylcarbamate; 
20 tert-butyl (1-benzyl-4-phenyl-1H-imidazol-2-yl)methylcarbamate; 

/V-((1/?)-2-(1H-indol-3-yl)-l-(4-phenyl-1H-imidazol-2-yl)emyl)-2-pyrimidinamine; 

(1f?)-2-(1H-indol-3-yl)-1-(4-(4-nitrophenyl)-1H-imidazol-2-yl)ethanamine; 

(1-benzyl-4-phenyl-1H-imidazol-2-yl)methanamine; 

( 1 R)-2-(1 tf-indol-3-yl)-A/-(2-phenoxyethyl)- 1 -(4-phenyl- 1 H-imidazol-2-yi)-ethanamine; 
25 (1/?)-1-(4-tert-butyHH-imidazol-2-yl)-2-(1H-indol-3-yl)ethylamine; 

/V-benzyl(1 -benzyl-4-phenyl- 1 /-/-imidazol-2-yl)methanamine; 

(1 R)-2-(1 -benzothien-3-yl)-/V-benzyl-1 -(4-phenyl-1 A/-imidazol-2-yl)ethanamine; 

tert-butyl (R,S)-2-(6-chloro-1 H-indol-3-yl)-1 -(4-phenyl-1 H-imidazol-2-yl)-ethylcarbamate; 

(R,S)-2-(6-chloro-1H-indol-3-y|)-1-(4-phenyl-1H-imidazol-2-yl)-ethylamine; 
30 terf-butyl (1R)-3-metiiyl-1-(4-phenyl-1H-imidazol-2-yl)butylcarbamate; 

(1 R)-A/-benzyl-3-methyl-1 -(4-phenyl- 1 H-imidazol-2-yl)-1-butanamine; 

terf-butyl (R,S)-phenyl(4-phenyl-1 H-imidazol-2-yI)methylcarbamate; 

(R,S)-phenyl(4-phenyl-1W-imidazol-2-yl)methylamine; 

terf-butyl (1 /?)-3-phenyl- 1 -(4-phenyl-1 H-imidazol-2-yl)-propylcarbamate; 
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(1R)-3-phenyl-1-(4-phenyI-1H-imidazol-2-yl)-1-propanamine; 
(R,S)-A/-benzyl(phenyi)(4-phenyl-1H-imidazol-2-yl)methanamine; 
(1/?)-A/-benzyl-3-phenyl-1-(4-phenyl-1H-imidazol-2-yl)-1-propanamine; 
4-(2-{((terf-butoxycarbonyl)amino)methy H-imidazol-4-yl)- 1 , 1 '-biphenyl; 
5 (1 -benzyl-4-phenyl-1 H-imidazol-2-yl)-/V, A/-dimethylmethanamine; 

4-(1-benzyl-2^((fert-butoxycarbonyl)amino)methyl^1H-imidazol-4-yl)-1 .T-biphenyl; 
(4-(1 , 1 -biphenyl)-4-yl-1 «-imidazol-2-y!)methanamine; 
(R,S) 1 -(4-phenyH H-imidazol-2-y!)heptylamine; 
(l-benzyl^lJ-biphenylM-yl-IH-imidazol^-yOmethanamine; 
10 (R,S)-A/-benzyl-1-(4-phenyl-1W-imidazol-2-yl)-1-heptanamine; 

4-(2-{((tert-butoxycarbonyl)amino)methyI}- 1 -methyl- 1 H-imidazol-4-yl)-1 , 1 '-biphenyl; 
terf-butyl (1 R)-2-(1 H-indol-3-yl)-1 -(1 -methyl-4-phenyl- 1 H-imidazol-2-yl)ethylcarbamate; 
4-(2-{((fe^butoxycarfco^ 

(1 /?)-2-(1 H-indol-3-yl)-1 -(1 -methy l-4-phenyl-1 H-imidazo!-2-yl)-ethanamine; 
1 5 terf-butyl methyl((5-methyi-4-phenyl-1 Wmidazol-2-yI)-methyl)cait>amate; 

(4-(1 , 1 -biphenyl)-4-yl-1 H-imidazol-2-yl)-/V-methylmethanamine; 

/V-methyl-(5-methyI-4-phenyl- 1 /Y-imidazol-2-yl)methanamine; 

4-(2-{(benzyl(fe/f-butoxycarbonyl)aminp)methyl>-1 W-imidazol-4-yl)-1 , 1 -biphenyl; 

(1R)-1-(4-(1 J-biphenyO-^yl-IH-imidazol^yO-S-phenyl-l-propanamine; 
20 A/-benzyl(4-(1 , 1 -biphenyl)-4-yl- 1 /V-imidazoi-2-yl)methanamine ; 

(1 R)-/V-benzyl-1-(4-(1 ,T-biphenyi)-4-yl-1 W-imidazol-2-yl)-3-phenyl-1-propanamine; 

terf-butyl (R,S)-1-(4-pheny!-1 H-imidazo^2-yl)pentylcarbamate; 

(R,S)-1-(4-(1 , 1 '-biphenylM-yM «-imidazol-2-yi)-1 -pentanamine; 

(R,S)-1-(4-phenyl-1H-imidazol-2-yl)pentylamine; 
25 terf-butyl (R,S)-1 -(4-(4-methylphenyl)-1 H-imidazol-2-yl)-heptylcarbamate; 

terf-butyl (R,S)-1-(4-(2-methoxyphenyl)-1H-imidazol-2-yl)-heptylcarbamate; 

(R, S)- 1 -(4-(4-methylphenyl)- 1 tf-imidazol-2-yl)-1 -heptanamine; 

(R,S)-1-(4-(2-methoxyphenyl)-1 H-imidazol-2-yl)heptyIamine; 

(R,S)-A/-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-pentanamine; 
30 terf-butyl (R,S)-1«(4-(4-methoxyphenyO 

(R,S)-1 -(4-(1 , 1 *-biphenyl)-4-yl-1 W-imidazol-2-yl)-1 -heptanamine; 

terf-butyl (R,S)-1 -(4-(3-brbmophenyl)-1 Ay-imidazol-2-yi)-heptylcarbamate; 

(R l S)-1-(4-(4-methoxyphenyl)-1H-imidazol-2-yl)heptylamine; 

(R,S)-1-(4-(3-bromophenyl)-1/Ynmidazol-2-yl)-1-heptanamine; 
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(R,SH-(2^1-((fert-butoxycarbonyl)amino)heptyl}-1H-imidazol-4-ylj-1,1 , -biphenyl; 

(R,S)-/V-benzyl-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-1-heptanamine; 

4-(24(1S)-1-((fert-butoxycartx>nyl)am'^^ 

(R,S)-A/-benzyl-1-(4-(1,1 , -biphenyl)-4-yl-1H-imidazol-2-yl)-1-heptanamine; 
5 (1 S)-1-(4-(1 ,1'-biphenyl)-4-yl-1H-imidazol-2-yl)-1-propanamine; 

(1S)-A/-benzyl-1-(4-(1 I 1 , -biphenyl)-4-yl-1H-imidazol-2-yl)-1-propanamine; 

(R,S)-A/-benzyl-1-(4-(4-methylphenyO-1H-imidazol-2-yl)-1-heptanamine; 

(R,S)-A/-benzyl-1-(4-(2-methoxypheny!)-1H-imidazol-2-yI)-1-heptanamine; 

(R,S^-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-hexanamine; 
10 (R,S)-4-(2-(1-aminoheptyl)-1H-imidazol-4-yl)benzonitrile; 

(R,S)-1-(4-(4-bromophenyl)-1W-imidazol-2-yl)-1-heptanamine; 

terf-butyl (1 -(4-phenyl-1 H-imidazol-2-yl)butylcarbamate; 

4-(2^(1R)-1-((te/^butoxycarbonyl)amino)butyl}-1H-imidazol^yl)-1,1 , -biphenyl; 

(1 R)--\ -(4-(1 , 1 '-biphenyl)-4-yl-1 H-imidazoK2-yl)-1 -butanamine; 
15 (R,SH-(2-(1-aminoheptyl)-1H-imidazol-4-yl)-2,6-di(/erf-butyi)-phenol; 

(1 f?)-1-(4-phenyl-1 W-imidazol-2-yl)-1 -butanamine; 

(R,S)-A/-benzyl-1-(4-(4-bromophenyl)-1H-imidazol-2-yl)-1-heptanamine; 

(1 fi)-/V-benzyl-1 -(4-(1 , 1 -biphenyl)-4-yl-1 H-imidazol-2-yl)-1-butanamine; 

(1f?)-A/-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-butanamine; 
20 (R,S)-/V-(3-chlorobenzyl)-1 -(4-phenyl-1 H-imidazo!-2-yl)-1-heptanamine; 

(R,S)-A/-benzyl-1-(4-(3-methoxyphenyl)-1N-imidazol-2-yl)-1-heptanamine; 

(R,S)-4-{2-(1-(benzylamino)heptyl)-1 /V-imidazol-4-yl}benzonitrile; 

(R l S)-4-(2-(1-aminoheptyl)-1H-imidazol-4-yl)-A/,A/-diethylaniline; 

(1 -(4-phenyl-1 /-/-imidazol-2-yl)ethanamine; 
25 (R,S)-1-(4-(4-fluorophenyl)-1 H-imidazol-2-yl)-1-heptanamine; 

(R,S)-1-(4-(2-chlorophenyl)-1H-imidazol-2-yl)-1-heptanamine; 

A/-((1S)-1-(4-(1,1'-biphenyi)-4-yl-1H-imidazol-2-yl)propyl)-1-butanamine,- 

(1 R)-/V-benzyl-1-(4-phenyl-1 H-imidazol-2-yl)ethanamine; 

(R,S)-A/-(1 -(4-phenyl-1 W-imidazol-2-yl)heptyl)-/V-propylamine; 
30 (R,S)-/V-benzyl-1-(4-(3-methoxyphenyl)-1H-imidazol-2-yl)-1-heptanamine; 

(R,S)-4-{2-(1-(benzylamino)heptyl)-1H-imidazol-4-yi}benzon}trile; 

(R,S)-A/-(4-methoxybenzyl)-1-{4-phenyl-1Ay-imidazol-2-yl)-1-heptanamine; 

(R,S)-/V-benzyl-1 -(4-(4-fIuorophenyl)- 1 H-imidazol-2-yl)-1 -heptanamine; 

(R,S)-/V-benzyH -(4-(2-chlorophenyl)-1 H-imidazol-2-yl)-1 -heptanamine; 
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(R,S)-/V-benzyl-W-(H4-(4-(d^^ 

(R,S)-1-(4-(3,4-dic^lorophenyl)-1H-imidazol-2-yl)-1-heptanam 
ferf-butyl (R I S)-1-(4-(3-bromophenyl)-1W-imidazol-2-yl)-5-methylhexylcarbamate; 
(R f S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yI)-5-methyl-1-hexanamine; 
5 (R l S)-W-isobutyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 
(R,S)-A/-benzyl-1-(4-(3-bromopheny^^ 

(R,S)-A/-benzyl-1-(4-(4-methoxyphenyl)-lH-imidazol-2-yl)-1-heptanamine; 

(R,S)-A/-(1 -(4-phenyI-1 H-imidazol-2-yI)heptyl)cyclobutanamine; 

4-(2-{(1 S)-1-((butoxycarbonyl)amino)ethyl}-1H-imidazol-4-yl)-l ,1-biphenyl; 
] 0 4-(2-{(1 R)-1 -((butoxycarbonyl)amino)ethyl}-1 /-/-imidazol-4-yl)-1 , 1 -biphenyl; 

(R,S)-A/-isopropyl-A/-(1-(4-phenyl-1H-imidazol-2-yl)heptyI)amine; 

(R,S)-A/^1-(4-(3 l 4njichIorophenyl)-1H-imidazol-2-yl)heptyI}-cycIohexanam 

(R,S)-A/-(1-(4-{1 , 1-biphenyl)-4-yl-1 H-imidazoI-2-yl)heptyl)-cyclohexanamine; 

(R,S)-2-(5-fluoro-1 H-indol-3-yl)-1 -(4-(4-fluorophenyl)-1 H-imidazol-2-yl)ethylamine; 
1 5 AH(4-(3-bromophenyl>*1 tf-imidazol-2-yl)methyI}cyclohexanamine; 

(R,S)-AH2-(5-fluoro-1 H-indol-3-yl)-1 -(4-(4-fluorophenyl)-1 H-imidazol-2-y!)ethyl}- 

cyclobutanamine; 

(R,S)-A/-{1-(4-(4-fluorophenyi)-1H-imidazol-2-yl)-4-methylpentyl}-cyc^ 
(R , S)- A/-(cyclohexylmethyl)- 1 -(4-pheny 1-1 H-imidazoI-2-yl)- 1 -heptanamine; 
20 (R,S)-/V^1-(4-(3-bromophenyl)-1H^ and 
W-{(1R)-1-(4^(4-fluorophenyl)-1H-imidazol-2-yl)-2-methylpro 
or a pharmaceutically acceptable salt thereof. 

45. A pharmaceutical composition comprising a compound according to claim 44 
25 or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier. 

46. A method of eliciting an agonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a compound 
according to claim 44 or a pharmaceutically acceptable salt thereof to said subject. 

30 

47. A method of eliciting an antagonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a compound 
according to claim 44 or a pharmaceutically acceptable salt thereof to said subject. 
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48. A method of binding one or more of a somatostatin subtype receptor in a 
subject in need thereof, which comprises administering a compound according to claim 44 
or a pharmaceutical^ acceptable salt thereof to said subject. 

5 49. A method of treating acromegaly, restenosis, Crohn's disease, systemic 

sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma, 
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-EHison Syndrome, diarrhea, AIDS 
related diarrhea, chemotherapy related diarrhea, scleroderma, Irritable Bowel Syndrome, 
pancreatitis, small bowel obstruction, gastroesophageal reflux, duodenogastric reflux, 

10 Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic 
neuropathy, Paget's disease, polycystic ovary disease, cancer, cancer cachexia, 
hypotension, postprandial hypotension, panic attacks, GH secreting adenomas or TSH 
secreting adenomas, in a subject in need thereof, which comprises administering an 
effective amount of a compound according to claim 44 or a pharmaceutically acceptable 

1 5 salt thereof to said subject. 

50. A method of treating diabetes mellitus, hyperlipidemia, insulin insensitivity, 
Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon, Nephropathy, peptic 
ulcers, enterocutaneous and pancreaticocutaneous fistula, Dumping syndrome, watery 

20 diarrhea syndrome, acute or chronic pancreatitis, gastrointestinal hormone secreting 
tumors, angiogenesis, inflammatory disorders, chronic allograft rejection, angioplasty, graft 
vessel bleeding or gastrointestinal bleeding in a subject in need thereof, which comprises 
administering an effective amount of a compound according to claim 44 or a 
pharmaceutically acceptable salt thereof to said subject. 

25 

51. A method of inhibiting the proliferation of helicobacter pylori in a subject in 
need thereof, which comprises administering an effective amount of a compound according 
claim. 44 or a pharmaceutically acceptable salt thereof, to said subject. 
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